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\LL users of wire gauges, among whom the electrical 
users are not the least prominent, ought to feel grateful 
to Mr. 8. 8. Wheeler for having set before them a means 
of comparing exactly the principal gauges in use,—a 
means by which their nature and law of formation can 
be studied with convenience. Mr. Wheeler contends 
that the efforts of wire gauge committees in the past 
have been misdirected, because, instead of trying to 
secure the adoption of one regular gauge already in 
use, they have only made matters worse by launching 
i lew gauge, designed to fill a special want. Among 
the existing gauges there is no lack of variety, 
Mr. Wheeler points out the difficulty even of 
(ing up a new gauge which shall not be a dupli- 
of already in existence. As truly 
said, the evil thus far experienced has not been due so 
‘uch to the lack of suitable gauges as to the fact that 
"ncertainty existed with respect to the gauge at any time 
referred to, We hope the time will come when some con- 
verted action may be taken by. all our representative engi- 
necring and trade societies, so that this question may be 
settled once and for all time. England has solved ‘the 
Problem at one stroke by making only one gauge legal 





and 
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‘| action is taken in this country, we would prefer to have a 


consensus of the opinion of all wire users and makers. 
Then legal measures to enforce the use of the gauge would 
be quite in order. The gauge chart which accompanies 
this issue, as a supplement, and the article discussing 
and explaining it, are the result of months of hard work, 
and sum up all past efforts in this direction. The chart 
should be kept available for reference. 


THEY who counted on the permanence of the recent 
low telegraph rates are being wofully disappointed. In 
one or two extreme cases the advance goes as high as 200 
and 400 per cent., and, on the whole, when the higher 
rates of the Mutual, Postal and Baltimore & Ohio com- 
panies are balanced against the ‘‘reductions” of the 
Western Union Company, it will be found that rates have 
been generally put on a basis that is regarded as re- 
munerative and able to cara dividends. 





THE question of patent reform will not down, but presses 
for settlement. This week we publish a pertinent article 
on the subject by Mr. R. M. Hunter, who takes up some 
of the remarks made by Mr. Edison not long since. It 
will be seen, too, that Mr. Berliner has something to say 
on the matter, criticising the utterances of yet another 
well-known inventor. Altogether it is evident that this 
reform is occupying the minds of many well-known per- 
sons interested and qualified to form weighty opinions. 





THE paper by Mr. B. E. Sunny, on the effects of electric 
light induction on telephone wires, read this week before 
the Chicago Electric Club, is a good one, and deals with a 
subject of no mean importance. There has been much 
bitter feeling about it in various places, but we would like 
to indorse what Mr. Sunny says : ‘“‘ No motive other than 
that of self-preservation should move the telephone people 
to stop electric light construction, and wherever such steps 
are necessary the results desired ought to be secured 
without going into court. The two interests are allied— 
they are brothers, or cousins, or something to each other 
—and a lack of harmony between them must look to the 
outside like any other family jar, a very disagreeable 
spectacle. More co-operation and fewer injunction suits 
should be the fashion.” The point is that both the electric 
light and the telephone are here to grow and to stay, and 
the modus vivendi must be found for them together. The 
paper is at once timely and interesting. 





A WEEK or two ago we recited on this page some of the 
opinions expressed by police officers in various cities as 
to the great value of the electric light as a safeguard at 
night to citizens and property. In every case the arc 
light was spoken of as an inestimable belp to the police. 
This view of the matter has been most strikingly con- 
firmed by the avowal of the burglar Cromwell, now under 
arrest for the murder of cashier Barron at Dexter, Me. 
Speaking of his motives for quitting burglary as a pro- 
fession, he said: ‘‘ The only reason we gave it up and went 
out of the business was because the advent of electric 
lights and time locks compelled us to abandon the work. 
I tell you the electric lights are death to our trade. Why, 
the electric lights are worth 300 additional men on the 
Boston police force.” That is to say, the street lights used 
by the city of Boston save the taxpayers at least $300,000 in 
direct outlay, and are the best aid that the police can have 
in the prevention of robbery and violence. 





WE print on another page some very interesting re- 
marks by Mr. Edison as to his new and perfected phono- 
grapb, about which so many reports have been current 
lately. Mr. Edison is evidently well satisfied with the 
progress he has made in this department of work, and re- 
gards the commercial phonograph as un fait accompli. 
Not the least striking part of the interview is thatin which 
Mr. Edison tells how he has found the idea of the phono- 
graph haunting him, so to speak: ‘‘ Forten years the 
phonograph has come up in my brain automatically and 
almost periodically. I would turn it over and over 
mentally when I had nothing else to think about. When 
[ could not sleep at night, when traveling, when worried 
about business affairs, I would think the phonograph over, 
and jot down any new ideas for future experiments.” We 
might add to this, we think, without any breach of con- 
fidence, a fact not unfamiliar to Mr. Edison’s friends— 
namely, his feeling that the perfection of the phonograph 
was something due to the instrument itself, for it was that 
wonderful little bit of apparatus, in its crude form, that 
first introduced him to the public as a great. inventor, and 
won him the earliest outbursts of applause now world- 
wide and of ceaseless echo. Indeed, the mere mention of 
the phonograph must take Mr. Edison and some of his 
most intimate associates back tu those days of experiment, 
even of struggle ; the days of the little machine shop in a 
dingy street in New York, and of the poorly-equipped 
jaboratory at Menlo Park ; days when the telephone was 
not yet a practical success, and the electric light was vir- 
tually unknown. 

Ir may now be taken to be an established fact that, 
after a slumber of years, the art of reproducing speech-has 


‘nd prohibiting the ‘use of any other, But before legalt bean reduced to a practical basis, It is certain that the 





result would not have been so long delayed had it pot 
been that just at the time when the phonograph was 
brought out prominently, electricity had begun to occupy 
the attention of experimenters, and ideas phonographic 
were temporarily abandoned for the more promising field. 
It is rather odd that three names well known in electrical 
work should now be identified with the phonograph— 
Edison, Bell and Berliner, who have each worked on inde- 
pendent lines to attain the same object. The full details of 
Mr. Bertliner’s ingenious method are now, for the first time, 
placed before the public, on another page. Mr. Berliner 
takes the stand that in no sound-recording apparatus in 
which the motion of the stylus meets with a sensible re- 
sistance can the reproduction be a perfect one, and hence 
he has chosen the method described, which leaves both 
the recording and reproducing stylus free in its motion 
to follow, in one case, the impulses given to the dia- 
phragm, and, in the other, the curves of the record. 
Whether or not Mr. Berliner is correct in this assumption 
remains to be seen, for we are soon promised Mr. Edison’s 
improved machine, which we know to be in so far ad- 
vanced a state that its commercial introduction is about 
to be begun. It is to the credit of Mr. Berliner that he 
acknowledges the prior suggestion of M. Cros, who, so 
far as can now be ascertained, never attempted to put his 
vague ideas into practice. Mr. Berliner is entitled to much 
credit and praise for the success he has gained by persist- 
ence in following out his conception of what is wanted. 





THE topic of government control of the telegraphs con- 
tinues a leading one with the newspaper press, with a 
general demand for the change. It cannot be said that 
any new arguments are put forward for this limitation of 
private enterprise, but the old ones are repeated with an 
emphasis that is due to the recent purchase of the Balti- 
more & Ohio Company by the Western Union Company, 
and the agreement with the Postal Company as to rates, 
leaving the field clear, to all intents and purposes, of any 
rival to the great telegraph corporation controlled by Mr. 


Gould. Much of the criticism and argument. is, 
in truth, personal to Mr. Jay Gould and is by 
no means flattering. One paper remarks that 


his control *‘ implies a power far more capable of manipu- 
lation to personal ends than the latter (control of the 
mails), and the temptation to thus manipulate it is so 
great that we doubt if even Saul of Tarsus would have 
ever been converted had he owned a similar monopoly.” 
Another paper says that Mr. Gould’s power ‘ must be 
broken ;” he must be subjected to the laws he has violated, 
and an end be put to his ** lawless and law-defying career.” 
The Cleveland Plain Dealer sums up the whole situation 
pithily : ‘‘Commercial competition in telegraphing in this 
country is at an end.” That is the situation, one which 
it was perhaps imperative for the Western Union Com- 
pany to reach, and one which could only be changed by a 
transfer of the telegraph system to the hands of the gov- 
ernment. The public has now to decide whether it will 
let a single corporation carry on the business, making a 
fair but not large profit. or whether it will have the gov- 
ernment conduct the service at a loss. The public tem- 
per as to monopolies now has the greatest opportunity of 
all to make itself felt. 





In continuing this week his study of the analogies be- 
tween mechanical and electrical engineering, Mr. Watts 
again draws attention to what he calls the commutator 
nuisance, and he holds it to be a standing reproach that no 
method has yet been devised by which very heavy currents 
can be taken from a commutator or collector without ex- 
cessive loss in friction. The difficulty of commutation 
generally may, as he points out, be overcome by the use of 
the unipolar machine, and in this direction he looks for the 
solution of the problem. But we would suggest that he 
has overlooked the fact that the alternating machine re- 
quires no ** commutator,” and that by its means a small 
current taken from the machine, and hence entailing very 
little brush friction, can be converted into the heaviest cur- 
rent by means of the converter ; such currents being avail- 
able for all purposes, with the exception of those necessary 
for electrolytic purposes, including the charging of storage 
batteries. which require continuous current. But while 
the unipolar machine overcomes the difficulties involved 
in the use of a commutator, it leaves the question of fric- 
tion thus far still unsolved, and here we agree with Mr. 
Watts that the electrical engineer may well devote his 
attention to the removal of this objectionable feature, 
which not only means a constant waste of power, but the 
rapid destruction of the rubbing surfaces. We disagree with 
Mr. Watts in his conception of the origin and definition of 
the term ‘“‘ watt.” The watt does derive its name from the 
great steam engineer Watt, and it is not an electrical unit, 
so called, but a unit of power. The watt is the unit of elec. 
tric power and is equal. to 44.2 foot-pounds per minute. 
As regards the criticism that the ordinary reader cannot 
follow the significance of these terms, it is hard to believe 
that any one understanding the terms volt and ampére 
should not be able to conceive the term volt-ampére per 
minute, which latter is the equivalent of the watt. It may, 
of course, take some time before the term becomes as com- 
mon as that of the ‘‘ foot-pound,” but it is so convenient 
and even now so well established that 1t may well be al- 
lowed to stand, 
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RY S. S. WHEELER. gauges of the same name, simply because each maker, I 8 to use & notch h 
1. The Confusion Among Gauges. having no fixed relation between the sizes to go by, copied 7 ‘recommenda ions e3 
A great deal has been said and written about wire gauges, | S°me old pattern which was inaccurate from wear. The having only the sizes e 
and the unsatisfactory conviction, that if it had been left | xistence of this nebula of irregular old gauges is the chief | needed, is shown by the - of the music wire, tt 
unsaid we would be better off, forces itself upon us.| Cause of the unintelligent outery against gauges. There | needle wire, and other trade gauges, which have }eey b 
There is no serious fault in some of the existing gauges;| i$ none of that variation between copies of either the | built up of a few sizes of special convenience to { hej; n 
the sole difficulty is that because so many gauges Brown & Sharpe cr the Latimer Clark, both built upon a eer from the common wire gauces, fc 
are in use there is great confusion. fixed rule. ; The problem relates entirely to the selection of th: in. ” 
Instead of applying themselves to the reduction of this} Of the thirty-one existing gauges, the American, or Brown dispensable, rough, commercial gauge. To choose the 
difficulty by bringing some one well-known gauge & Sharpe, the one by which copper, brass, gold, ete. (all | best, if possible, one must call the attention of manufac. - 
into general use, every contributor tothe subject has used | Wires except iron and steel) are measured in America, is | turers to it and induce them all to harmonize by using it. a 
his influence, and written solely, for the purpose of intro- the only one that exactly fills the requirements con- There is noaction needed except to reduce the wicer. o 
ducing a new gauge, thus augmenting the confusion. sidered. It is a perfect parabolic ¢urve, with a uniform | tainty and confusion resulting from the existence of so 7 
The causes of this multiplicity and confusion of gauges reduction of 11 per cent. between consecutive sizes. many gauges. Let us unite in using one ie gauge for ” 
are briefly as follows : The only other gauge which approaches it in the two | everything, even if it so happen that of those from - 
Firet: The names of the early gauges were confused, the | leading requirements, a range of sizes which covers the | which we may choose we select the worst. _ of 
names of makers and of towns being used indiscrimin-| Wants of wire weers without useless intermediate sizes, 8, Explanation of the Gauge Chart. : 
ately, and each gauge being known sometimes by one and regularity of increase of the sizes, is the Latimer} Any work upon the subject, to be useful and help 
name and sometimes by another. Clark’s proposed standard. But this has not been much | carry out this idea, should increase general knowledye of c 
Second: The lack of an authoritative standard and accu-| Used, is unfamiliar and has not been extended in sizes | gauges and promote the adoption of a single one, ani to c 
rate tools for duplicating caused the copies made by a a 
different firms to differ among themselves. TABLE OF ALL GAUGES. a 
Third: A large variety of new gauges of almost every a F 
possible nature have been promulgated within compara- Autbostey thdid wileh ths chaed 
tively recent years by the men who have worked and Name oF Gavoe. used on the chart are taken. Origin or plan of formation : 
written on the subject, as members of committees and wee b 
individually. i ' ( Brown& Sharpe or American| Rrown & Sharpe’s Catalogue. | eee dame tees oo = 05 inch and each sae i foo di 
The first two causes of confusion were more or less rks pro ph Engi a { Xo, oe sath eh inl Aly 2 ella ig 
natural in the evolution of wire gauges, and may be con : : standard.. es | oe ; Saas Woe daeaen * ns p preceding sting, ee 10. per cent. les tous di imeter i 
sidered unavoidable. The third, the introduction of new/3¢ | new British standard. ......|London Elec. Review, Nov. 3, 1883. ; thousandths tak moe “adopted 4 by Bogiiahe fen oven ot. Pa 
gauges, is going on at the present day and ought to be Zs in a pad made the Legal Standard, March Ist, 1884. 
stopped. “=~ | Birmingham........ eptsoni sh ee ee, eee as oe ta oe z 
An inspection of the accompanying chart will show that est j a English.......- --+-0--+. aoe Se ee in practice | by drawing wire from a Rod ealled No. 0: im. li 
we are not suffering from the lack of a sufficient ee i aoe ; a ee Te pemcaa ron a ge are in: ympathy with the owe g No.2.andsoon. 8) at & , 
of gauges nor from lack of variety in bac ne ee =F Welibais & hede FT: Wicdhiteia va oen's Catalogue prod we : re 
way of reading, but from confusion, It shows us that the) & 3 | worse Twist Drill............ Morse Twist Drill Co.'s Catalogue. one etna eae i Sidi Loeb ht cine. t! 
work of these investigators and creators has been perni-|}2 © | rancashiré...............-.: Hughes on Wire Gauges. Feepirical and ar. Origin not . 
cious. Instead of simplifying the confusion they have Mid Memes Es 5. Hughes on Wire Gauges. ; ee cues coe BG. Mo, t= 185 t= Bw W. G., No. 2 — 19 é 
invariably added to it, by introducing some new gauge { Jange Carcasse...:......... Dr. Schellen’s Electricity. Slightly Origin not s 
bearing their name, apparently as a monument to their Haack, ‘ 
labors. iG Gana millim-) “an hie : d 
The resulting muddle, which is too foolis OTP | CB nee convenes Stubler’s Ingenieur’s Kalendar. iiicees iain Be tian cin = 
discussion, is made doubly — by ~ ae te Met. ire. Liam | Tdeoticl Report of Bap oon National), 1 = 1mm. eo : 
which one reaches after a short study oO e standard®...... 
: . Area of cross section increases with o a 
subject that the best plan or outline for a gauge is that Edison Stahdard............ ra ie Oo by Etison Elec- No.5 = = 5.000 cireular mils, 0. 50 = 5, ‘circular Sie aod on v 
upon which the very oldest gauges were made, because in € | whitworth’s .... Francis Gantth’s Podiiet-Book, ‘ ates eet square Ap cen with ca ‘ 
these the sizes were founded on and corresponded with the i St caters... t Identical ruches on Wire Gauges. eae. i = as goa eg 500-1000 ine i 
sizes produced by the draw platesand the differences be- TSE . eiidedst Sed Ca% _ |} Uniform increase in diameter of .01316 inch. No. 090 = ie No. t 
tween sizes were the differences which could be made at] $= ae ” elm 58828. . | 
; 2 Bre Zz | German screw gauge American Screw Co.'s catalogue ; origin unknown; resembles English and American; probably ! 
each single drawing or “ strain.’ ee. boca ae ae : 
; Sas 4 5 deicedanm taaaie ta Uniform increase in diameter of .01575 iach. No. 000 = .02420, No. 
2. Existing Gauges and their Derivation. gq | Postiah ocrew gauge........ s catalogue. |} 40 = .602 inch. 
j Os | French screw gauge ........ American Screw Co.’s catalogue. | Broken line curve slightly irregular: resembles French decimal gauze. 
The evils which have arisen in the use of gauges have = pa there a ad : 4a formed of sraight lines x aru inergestass in —° of 1 
in no case resulted from the lack of suitable gauges, but r ape PTE Sere - ere: ene . on. No.0=% mm.No 2i=5mm. — f 
from uncertainty upon each occasion as to which one is|& .» | Westphalen rivet gauge..... Hughes on Wire Gauges. or i — bles French screw and French decimal ; probably of f 
referred to. Therefore, the difficulty isone of confusion, not . Birwiechen, for ignuge" Shenpeel’ 8“ Turning.” London, Sailers ; probably originally founded on the weight per lineal foot 
inadequateness. Sometimes the enlarging of a notch by siete A tye +8 wu Ghacaeltieewn & wn sateiemee Derived from "No. 28 = 13 Weshbars & Moen's gauge ; thus: No. 12 = 22 f 
wear and the lack of a definite rule for ascertaining what eee : . ae ohne = No. RE ES ae t 
that size should be, has caused error; but this cannot occur -— weer _Holtzapffel tughes on Wire Gauges. No. a $B. a: G., 7s 8 = ar B. W. G., and so on up to No. 20 — t 
with geometrical or regular gauges. MI hc cas. cane ease Hughes on Wire Gauges. Probably derived from the metal gauge. . 
There can be no question that it is desirable to select the 
most perfect and useful existing gauge, if possible one ts 
already well known, and try to have it universally gs s Lancashire :..... Hughes on Wire Gauges. Empirical and irregular. Origin not ascertained. 
adopted, so that, for example, when a number 14 wire is} 23€ | Morse Twist Drill fen ore Twist Drill Co.'s Catalogue.| Copied exactly from Lancashire letter gauge (the above). 
specified there will be no further question as to its size. F. { letter gauge... ( 
Let us see what the most useful gauge should be. In the} ~~ 
finer numbers it should measure the smallest differences PROPOSED GAUGES. ‘ 
to which fine wires are drawn, which is about half a thou- Briggs pr es a geometrical curve similar to the B. & 8., but based on 10 ) per cont. reduction of diameter, or 19 per cost. of weilxbt. 
sandth of aninch. In the large numbers it should not be Wal s the B. W. G., now corrupted, was that 1-640ths were used 


encumbered with useless sizes between the sizes to which 


because 64ths “S not fine b. He therefore 
Cc. V. W. unite pea 


me Tins pry Be ah Dd 


Yoths, 1-16ths, 1 g2ds and 1-6Aths: 
using 


gauge, made by exact 1-640ths of an inch, which he calls 


Cocker proposes to modify the B. W. G. so that the sizes shall become exact numbers of thousandths of an inch. 
other versions w.G. 


large wires are drawn, between which the differences Wynns. Rylands and South Staffordshire are of : 
aw ; ii Suda Siemon Matias te Brest 2 weane fee teen oe. first size weighs 25 mi size 50 pounds and so on. 
are about thirty thousandths. Such a gauge will increase Watton ona eee erences s mere i by ove hundredth ene mas ag ~— io | 
in a geometrical progression; that is, when plotted out it | fractional sizes. winch makes it practically the same as Whitworth’s ; No. 10.1 = No. 101 of Whitworth. 

ee en Oe ee ee ee gauges and making one one which shall be the average of all. — | 


will be a curve. Its sizes should also be retrogressive; 
that is, its No. 2 should be smaller than its No. 1, so that 
its numbers shall correspond approximately with the re- 
ductions produced in wire drawing. That this is the 
class of gauge needed for practical work is proved by the 
fact that all those that have come by early use and 
growth are such curves (with one exception, the Lan- 
cashire for steel), and that the actual making, selling 
and using of wire is carried on by the curve gauges 
exclusively. All the old gauges are derived from the 
reductions made by the draw plate, and consequently fit 
perfectly the needs of wire makers. This requirement is 
well pointed out by the Committee of the Scciety of Tele- 
graph Engineers, in their excellent report on the Birming- 
ham wire gauge, to which the reader is referred. 

To make the gauge easy to duplicate, as well as to 
make any imperfection in a copy noticeable, the differ- 
ences between consecutive numbers should increase in 
some regular geometrical ratio, Then at every point on 
the gauge the increment of one size over the next pre- 
ceding will be a constant per cent., although the sizes in- 
crease in an expanding curve. 

That this regularity of increase and construction by 
formula is a desideratum is proved by the irregularities 
which have crept into different makes of each of the old 
English gauges. The result of there being no law of 
formation of these gauges is that among the English 
gauges there are more than a dozen Birmingham and 


—_—_- Oe Oe 


finer than No. 22 American gauge. Indeed, its one virtue 
is its imitation of its prototype, the American gauge. In 
their very able report the Committee of the Telegraph En- 
gineers admit the virtues of the American gauge, but say 
its sizes differ so much from the Birmingham as to be 
‘quite out of the question.” They thereupon seek to make 
it fit the Birmingham gauge like a garment by using a 
slightly different constant or per cent. of increase, and in 
that way the Clark gauge is produced. 

With a single gauge before us, which is perfect and at 
the same time well known, how can there be any ques- 
tion—amid such confusion—of the eminent desirability 
of using it in all work for all metals? 

The proposition frequently brought out, that the microm- 
eter should be used exclusively, indicates that there is 
a widespread failure to realize what the wiremakers want. 
The majority of manufacturers have neither the time, 
skill nor need for the micrometer. They want a rough 
notch gauge adapted to sorting out the sizes which 
they draw, and as simple and easy to read as 
possible. There is no use in recommending or con- 
demning the micrometer. It is used, and, notwithstanding 
any possible condemnation, will continue to be used in all 
accurate work, as it is indispensable. And for such 
accurate work the sizes of the rough or trade gauge will 
be read in their proper number of thousandths of an inch, 


that end the chart has been prepared to show graphically 
and clearly at a glance the relations of the different gauges 
to each other, their characteristics, range or capacity, direc- 
tion of notation, plan of formation and degree of regu- 
larity. It will thus enable everybody to determine, witl- 
out effort in reading figures, which is thebest for practi- 
cal use, according to his ideas of superiority. It has been 
prepared also in the hope that the ready understanding of 
the state of the art, which a glance will effect, will hasten 
an intelligent selection and universal adoption of the best 
gauge. 

For practical work it isto be used to ascertain gaug° 
sizes, to read the sizes of one gauge on any other gauze. 
to show what gauge may be resorted to to give an inter 
mediate size, and to show what number drill and wat 
number screw or wire are mates, This information «4”- 
not otherwise be obtained collectively without reading and 
comparing columns of fine figures from numerous books 
and tables. 

As all gauges are made up of two elements, gauge puW- 
bers or notches and the sizes or diameters of those nul- 
bers, the lines plotted upon the chart with these num!er 
and sizes as co-ordinates give every possible property ° 
characteristic of the gauges, and these may then be un:ler 
stood without effort. The distances from the right-!.04 
margin of the chart to any gauge line, measured along th¢ 
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— lines drawn from the gauge numbers, give the|are not only weakened, but are also modified. Thus, 


ext 


inch. By estimating the position of a gauge line between | sounds which produced it, and in the same order of suc- 
the vertical thousandth of an inch lines the readings may | cession, the character of the recorded undulations is more 
be made to the ten thousandth. The readings may also be | or less different from those of the sounds uttered against 
made in millimeters or common fractions of aninch by|the diaphragm. © There is then a true record of the 


following the vertical lines to the top and reading directly 
from the desired scale. ~ 

From the construction of the chart it follows that the 
inclinations at which the various gauge lines stand repre- 
sent the rates of increase between consecutive gauge 
sizes. Thus a gauge whose line is straight has differences 
of the same portion of an inch between its No. 1 
and No. 2 a8 between its Nos. 81 and 82, while 
in the gauges whose lines are curves the amounts 
of difference are constantly increasing and are all nearly 
a constant per cent. of their adjacent gauge sizes. In 
Latimer Clark’s, for example, each size has 25 per cent. 
more area of cross section or weight per foot than the fol- 
lowing size. It will be readily understood that the gauges 
whose general direction of slope on the chart is from the 
lower left to the upper right hand corner increase in the 
came order as the digits composing the gauge number. 
For example, the screw gauges, in which No. 12 is a 
larger size than No. 6. On the other band, while those 
slanting the opposite way, namely, from the lower right 
hand to the upper left, increase inversely with the gauge 
digits. For example, the Brown & Sharpe in which No. 6 
is larger than No. 12 We will call the former progressive 
and the latter retrogressive. 

The usual excuse for the launching of a new gauge 
upon the bewildered public is that there is no perfect or 
scientific gauge. But we find upon the chart four straight 
lines indicating four gauges (all progressive) whose rates 
of increase between notches are regular or uniform, giving 
respectively four different rates of increase. There are 
three which form perfect geometrical curves and there 
are others which form irregular curves, and irregular 
straight lines, both of the latter classes 
growing up from early use, while the 
regular or perfect ones are of mathematical 
design apd recent origin. 

We see not only that there is no lack of 
variety from which to select the best, but 
also that the possibilities of gauges are so 
well covered that it is difficult to get up a 
new gauge without duplicating some ex- 
isting one; for instance, the Proposed Na- 
tional Electric Light Association gauge 
proves to be the same as the German milli- 
meter gauge. 





Herewith is a list of all the gauges 
grouped according to their characters; and 
following that are a few other proposed 
gauges, which are not entered on the chart 
for lack of room and because they have 
not come into use. They are given chiefly 
to make the list complete, and to show how 
much ingenuity and foolishness has been 
bestowed upon the subject. 

Each authority in the list has been veri- 
tied by several others. The most familiar 
is the one given. Apparently every source 
of information has been exhausted. If 
any further information can be had or an 
error is detected a communication will be 
deemed a favor. 

The writer desires to acknowledge the 
assistance Of Messrs. Darling, Brown & 
Sharpe, Pratt & Whitney, Queen & Co., 
Woodhouse & Rawson, The Silvertown 
Company, The Electrical Supply Company, 
The William Lang Company, THE ELEc- 
TRICAL WORLD, the Iron Age, the Edison 
Company, the Morse Twist Drill Company, 
the American Screw Company, Messrs. Fredk. Brooks, 
Messrs. Curtis & Crocker, Professor Egleston, Dr. Wabl, Dr. 
Raymond and others. 

a i 
Kerliner’s Gramophone. 





or some years past, Mr. Emile Berliner, of Washington, 
las had his thoughts tixed on the reproduction of speech. 
lt was not until recently, however, that he gave time to 
-ystematic work in the solution of the problems involved, 
«nd the result of bis endeavors is the invention of a sound 
‘producing instrument which he calls the ‘* Gramophone.” 

Before entering into a description of Mr. Berliner’s 
inethod, it may not be uninteresting to pass in review the 
‘rious considerations which led Mr. Berliner to adopt 
the plan he finally arrived at. _ 

iy the ordinary method of recording speech or other 
sounds for reproduction, a stylus attached to a vibratory 
‘iaphragm indents a traveling sheet of tin-foilorlike sub- 
“tance to a depth varying in accordance with the ampli- 
\ndes of the sound waves to be recorded. According to 
Mr. Berliner this attempt is necessarily more or less in- 
é iTective for the reason that the force of a diaphragm vi- 
brating under the impact of sound waves is very weak, 
and that in the act of overcoming the resistance of the tin- 


‘oil or other material, the vibrations of the diaphragm 
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Fic. 2.—SECTION OF GRAMOPHONE RECORD. 


pitch, but a distorted record of the quality of the sounds 
obtained. 

The simple statement that the material upon which the 
record is made resists the movement of the diaphragm is 
not sufficient to explain the distortion of the‘character of 
the undulations; for, if, as Mr. Berliner holds, the resist- 





FIG. 1.—THE BERLINER GRAMOPHONE. 


ance were uniform with, or even proportional to, the dis- 
placement of the stylus, the record would be simply 
weakened, but not distorted. 

But as the resistance of any material to indentation in- 
creases faster than the depth of indentation, it follows that 
a vibration of greater amplitude of the stylus meets with 
a disproportionately greater resistance than a vibration of 
smaller amplitude. For this reason Mr. Berliner claims 
that loud sounds are even less accurately recorded than 
faint sounds, and the individual voice of a loud speaker 
recorded and then reproduced by the phonograph cannot 
be recognized. 

With a view of overcoming this defect, attempts have 
been made to engrave, instead of indent, a record of the vi- 
brations of the diaphragm by employing a stylus, shaped 
and operated like a chisel, upon a suitably prepared sur- 
face; but even in this case the disturbing causes above 
referred to are still present. In addition to this, if in the 
apparatus of the phonograph or graphophone type, it is 
attempted to avoid as much as possible the disturbing in- 
fluence of the increase of resistance of the record surface 
with the depth of indentation or cut, by primarily adjust- 
ing the stylus so as to touch the record surface only lightly, 
then another disturbing influence is brought into existence 
by the fact that with such adjustment, when the diaphragm 
moves outwardly, the stylus is apt to leave the record sur- 
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face entirely, so that part of each vibration will not be 


ict sizes of the gauge numbers to the thousandth of an | while the record contains as many undulations as the| recorded at all. This, says Mr. Berliner, is more particu- 


larly the case when loud sounds are recorded, and it mani- 
fests itself in the reproduction, which then yields quite 
unintelligible results. 

In order to overcome these difficulties, Mr. Berliner re- 
cords speech and other sounds without perceptible friction 
between the recording surface and the recording stylus, 
and by maintaining the unavoidable friction uniform for 
all vibrationsof the diaphragm. The record, thus obtained 
almost frictionless, is then copied in a solid resisting ma- 
terial, and this copy of the original record is used for the 
reproduction of the recorded sounds. 

Instead of removing the recording stylus at right angles 
to and against the record surface, Mr. Berliner causes the 
same to move under the influence of sound waves parallel 
with and barely in contact with the surface, which is 
covered with a layer of a material, such as lamp-black, 
that offers a minimum resistance to the action of a stylus 
operating to displace the same. All this is substantially 
the same as the method employed in the well-known phon- 
autograph of Leon Scott, invented over 30 years ago. 

Since in this operation the stylus only penetrates the 
uniform layer of loosely heaped carbon spicules, and 
barely touches the record system, it is clear that the slight 
friction at the free end of the stylus will be uniform, 
whatever may be the amplitude of vibration. Conse- 
quently, the vibrations of the diaphragm will not be 
modified or changed by the reaction upon the same of a 
sensible and varying resistance. 

Having thus obtained an accurate phonautographic 
record, the same may be fixed by applying a thin solution 
of varnish of any kind, which dries very rapidly, and 
which does not obliterate or change the record. 

If, in this process, the deposit of lamp-black be made 
heavy enough, the line drawn by the stylus would repre- 
sent a groove of even depth, preserving all the character- 
stics of the sounds which produced it, and which may be 
handled and touched with impunity. This 
record is then copied in a solid resisting 
material, such as metal, either by the purely 
mechanical process of engraving, or by 
chemical deposition, or by photo-engraving. 
Mr. Berliner prefers the last-named pro- 
cess, as it enables him to produce the most 
accurate copy of the original record in cop- 
per, nickel cr any other metal, and from 
this in any plastic material, without in 
any way affecting the original record. 

The copy thus obtained, which may be 
multiplied to any desired extent, is a groov- 
ed wave line upon a strip or sheet of copper 
or other metal, and for the reproduction 
of the recorded sounds Mr. Berliner claims 
that it has the advantage over the ordinary 
records in tin-foil, wax, etc.. that it is not 
sensibly attacked by the reproducing stylus, 
and will stand an indefinite number of 
reproductions without the slightest vana- 
tions in the accuracy and loudness of the 
reproduced sounds. 

if now the engraved record is rotated 
with uniform speed, and a stylus be held in 
the groove, the end of the sty!us will he 
forced to follow the undulations of the 
groove, and any vibratory surface attached 
to the stylus will be vibrated positively in 
both directions, in strict accordance there- 
with; and will, therefore, reproduce the 
exact sounds which originally produced the 
record. This peculiarity of positive vibra- 
tory movement in both directions of the 
diaphragm is a distinguishing feature of 
Mr. Berliner’s method and apparatus, and 
in which it differs from others heretofore 
used. In the phonograph and grapho- 
phone the end of the reproducing stylus which 
bears upon the indented or engraved record has a vertical 
upward and downward movement. It is forced upwardly 
in a positive manner by riding over the elevated portion 
of the record; but its downward movement is effected 
solely by the elastic force of the diaphragm, which latter 
is always under tension. In Mr. Berliner’s apparatus the 
stylus travels in a groove of even depth, and is moved 
positively in both directions sidewise ; it does not depend 
upon the elasticity of the diaphragm for its movement in 
one direction. 

This Mr. Berliner considers to be an advantage, since by 
this method the whole movement of the diaphragm is 
positively controlled by the record, and is not affectea or 
modified by the physical conditions of the diaphragm, 
which conditions necessarily vary from time to time, and 
constitute some of the causes of imverfect reproduction of 
recorded sounds. 

As at present constructed, Mr. Berliner’s gramophone, 
illustrated in the engraving, Fig. 1, is essentially a mech- 
anism capable of rotating a circular disc of plate glass 
about ¥, inch thick and 11 inches in diameter, and at the 
same time arranged to give the disc a progressive move- 
ment in accordance with a screw passing through the 
standard supporting the disc. 

In the reproduction of sound, the glass disc is sup- 








planted by one of metal, sealing wax, rubber or other 
suitable material, in which the sound record appears as a 
groove of even depth but varying direction. 

To trace a phonautogram negative, the glass disc is 
laid on a level block and printer’s ink of a suitable con- 
sistency is applied in an even layer by a common printer’s 
roller. The disc is then placed face down on a revolving 
table, which supports the centre portion of the disc, and 
while this is slowly revolved by hand, a smoky coal oil 
flame is held underneath, which deposits lamp-black upon 
the printer’s ink, consolidates with the same and they 
together form an even layer of an amorphous semi-fluid 
mass, nearly opaque to light and easily displaced by a 
stylus. Thus prepared the disc is placed and screwed 
face down upon the gramophone. 

Under it a xed on an adjustable support is a 
mounted diaphiugm bearing upon its centre a standard, 
to which is attached a stylus in the form of a flat spring 
of phosphor bronze or brass, which is so pivoted that it 
will follow the movements of the diaphragm accurately. 

The point of this stylus is bent upward and presses 
lightly against the smoked surface of the glass disc on a 
line parallel with it and perpendicular to the screw shaft 
which moves the disc. To the diapbragm box is attached 
a rubber tube, into the free end of which is fitted a pear- 
shaped mouth-piece of hard rubber, so constructed that 
the nose of the speaker, as well as the mouth, can freely 
enter it and thus enable him to transmit to the diaphragm 
the full acoustic value of each vibration. 

The motive power of the apparatus is a weight cunsist- 
ing of a square tin box filled with pieces of lead and buck- 
shot and hung on a main shaft by two wire cords directly 
under the table. By suitable gearing the adjustment is such 
that the weight will have descended to the floor at the 
same time that the stylus will have traced the end of the 
intended volute of the sound waves. A fan regulator 
checks the too rapid descent of the weight, and by taking 
out or adding buckshot the velocity is regulated to a 
nicety. 

The weight having been wound up by a crank, and the 
fan regulator switched in, the tin box is permitted to 
descend, the glass disc is rotated and progresses sidewise, 
and the stylus traces a plain volute or spiral on the lamp- 
black surface. The material which the stylus scrapes off 
falls down and, therefore, cannot interfere with the clear- 
ness of the lines, and this is the reason why the tracing is 
done from below. 


Now, when a person speaks or sings into the mouth- 
piece, the stylus will vibrate in accordance with the 
sound waves, exactly as in the Scott phonautograph, and 
the volute will assume an irregular wave line correspond- 
ing in form and numbers to the sound transmitted. 

When arrived at the terminal point, the gearing is dis- 
engaged, the disc is still further advanced sidewise, and 
is then given asingle revolution by hand, which causes 
the stylus to trace a true circle, called the “ centring 
circle,” and which enables the operator to find the ori zinal 
centre again by well-known simple geometrical construc- 
tion. 


The disc is then taken from the apparatus, and with an 
ordinary pen the name of the speaker and date of record 
is trated in the middle and unused portion of the disc, 
together with such other remarks as occasion requires. 
The record is then fixed by pouring quickly-drying pho- 
tographer’s varnish over it. The disc then, when held up 
against the light, looks like a photographic negative, 
exhibiting a transparent sound record on a black ground. 
From this a photo-engraving is produced by laying the 
varnished face on a sensitized chrome-gelatine surface, 
exposing this to actinic light, then swelling in water and 
casting in plaster, wax, etc., according to the various 
methods known in the art of phowo-engraving. Our 
illustration, Fig. 2, is printed from a photo-engraving pre- 
pared in this manner, and shows a section of the record 
produced. 

As a result there is obtained an exact copy of the record 
as a groove of even depth and varying direction in a hard 
resisting material. This phonautogram is then centred 
from its centring circle, and placed upon the revolving 
table of the gramophone in lieu of the glass disc, but face 
upward. A more or less fixed stylus is then permitted to 
be guided by the groove, when this stylus will assume 
exactly the same motions which the tracing stylus had 
previously made. 

There are various means for making audible and en- 
larging the vibrations of the reproducing stylus. A simple 
plan is to hold a sharply-pointed bamboo stick, or even a 
toothpick, between the teeth, close both ears with small 
pieces of chamois leather or wadding, and press the point 
lightly into the rotating groove. Or a mounted diaphragm 
having connected to its centre a flat stylus similar in form 
to the recording one, but of shorter leverage—as shown 
lying on the table in the engraving—is so placed above the 
groove that the bent point of the flat spring also presses 
lightly into the groove. Or a large wooden resonant box 
is connected to the groove by a stick having an ivory or 
boxwood point. 

Another way is to mount the phonautogram on a circu- 
lar, wooden, resonant box, which simply rotates without 
progressive motion, and to press an ivory point into the 
groove. 
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the record, and vibrates the sound-box by undulatory 
shocks. 

This suggests the plan of mounting a reproducing dia 

phragm and stylus on a carriage moving on rails, and 
permitting the point of the stylus not only to vibrate, but 
also to push the carriage across the revolving disc, and 
thereby follow the volute of the sound record. 

Mr. Berliner believes that it is mere than likely that the 
gramophone is destined to fulfill many of the expectations 
which were placed ten years ago on the phonograph, and 
which are partly realized by the graphophone. Theprinciple 
ot either of these two methods, i. e., direct indenting or 
e.graving by the voice, and automatic engraving from a 
lamp-black phonautogram or voice writing, determines 
their ultimate respective utilities. 

One will find application, he holds, wherever the rec- 
ognition of the voice is immaterial. In the graphophone 
the reproduced sound is as loud as that of an ordinary tele- 
phone message, but the distortion is sufficient to make it 
unrecognizable, save to a strained imagination added to a 
previous knowledge of the author of the sound. But it 
appears to be the best instrument to take down business 
letters or dictations of any kind in which the recognition 
matters little, so long as the words can be made out. Its 
results are immediate inasmuch as the engraved record 
can at once be used for the reproduction. Mr. Berliner 
has ground for believing that ultimately the gramo- 
phone may be able to reproduce speech directly from the 
lamp-black phonautogram. The gramophone will there- 
fore be restricted for the present to the domain of higher 
art and with that portion of public demands which require 
a recognition of the voice, its full caaracter and alsoa 
certain loudness of reproduction. Moreover the speaking 
phonautograms are practically indestructible, and Mr. 
Berliner has used one over a thousand times without alter- 
ing its character in the least. 


esses 





The voices of those absent or dead will ultimately be re- ! 
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that for the reproduction of the voice occurred before t, 
another, and is, as a matter of fact, older even than th. 
phonograph. This conviction came upon me in the follow. 
ing manner : 

**On Aug. 30, of this year, which was three months 
after the filing of my application for a patent, while in th, 
office of my counsel, Mr. Joseph Lyons, I happened to Ju; 
through a German scientific bodk. in his possession anq, 
reading up about the phonograph, I came across a re nar, 
stating that on April 30, 1877 (on which day I filed a caveat 
in the U. S. Patent Office, covering the use of the induc. 
tion coil in conibination with telephone transmitters, fo; 
which I received the patent afterwards), one, Chas. (ros, 
deposited at the French Academy of Sciences a sealed japer 
which, when opened and read at a subsequent session (y;. 
ing that year, was found to contain a description of the 
author’s idea, that a photo-engraved phonautographic rec. 
ord, either in relief or intazlio, might be utilized ‘ fur re. 
acting through a stylus on a diaphragm, and by this reac. 
tion ought to reproduce the original sound.’ 

“‘ Surprised as I was at this discovery, I requeste: Mr. 
Lyons to find out through his friends in Paris whether 
and to what extent Mr. Cros had ever carried his idea 
into practice, and an answer has since come to the effect 
that ‘Mr. Cros had never put his idea into practical oper- 
ation.’ 

‘** Whether he was taken aback by the éclat which the 
phonograph produced soon afterwards; whether he be- 
came discouraged at the practical difficulties of which | 
found many at the outset of all my experiments or 
whether he did not appreciate the peculiar advantaye of 
the phonautogramic method—all this does not appear 
from the meagre accounts so far to hand... 

‘* But although viewed in the light of equity, he had vir- 
tually abandoned his invention at the time when | inde. 
pendertly and without knowledge of his prior idea took 
up the same subject, the fact remains that to Mr. Churles 
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LEON SCOTT’S PHONAUTOGRAPH OF 1857. 


produced with startling accuracy, and the time is coming 
when everybody will have his voice ‘‘taken” as he now has 
his portrait, and the phonautograms will bear in their 
centre beside his signature the portrait of the speaker. 

That the production of phonautograms will become an 
art to be studied is beyond a doubt, and although tbe pro- 
cess is now comparatively simple, it took Mr. Berliner 
months of the closest study and continuous observations 
to eliminate the various defects which had to be overcome 
in order to arrive at practical results. 

Within four hours from the time of tracing the voice in 
lamp-black an electrotype phonautogram mounted to be 
put in motion can easily be produced, and from this one 
thousands of exact copies can be made. !n fusible metal 
or sealing wax the reproduction can be obtained in two 
hours, 

An 11-inch disc embodies at present a record of four 
minutes duration, but will soon be extended to six or eight 
minutes, or to from 1,500 to 2,000 words. 

As the art progresses the same will be simplified and be- 
come more refined, and within a few years we may have 
our choice of phonautograms recorded by popular orators, 
writers, singers, actors, etc.; one will send his ** voice” to 
distant friends, deposit his last will as a phonautogram, 
and it will be read in court after one’s demise and attested 
to by one’s friends as ‘‘ poor John’s voice sure enough,” 
with his signature attached. 

For even at this early stage in the art of gramophony a 
recognition of the voice is unmistakable and the only prac- 
tical problems now are to produce an even and regular 
motion and to find the most suitable material in which to 
mold the reproducing plate. This material should have a 
minimam friction with the point of the stylus, so as to ob- 
viate the noise made by two bodies sliding in contact and 
past each other. 





Mr. Berliner has forwarded us for publication also the 
following matter in relation to this subject: ‘* I deem ita 


In this case the hand which holds the ivory easily | duty to a co-laborer in science to say that the general idea 
follows the groove, and the point is led along the volute of ' of photo-engraving a phonautographic record and to use | them had issued, 


Cros belongs the honor of having first suggested the idea 
of, and feasible plun for, mechanicaily reproducing speech 
once uttered. 

** For, taking the idea of a phonograph to have occurred 
to Mr. Edison as early as the latter part of September, 
1877, it becomes conclusive that the conception of a gram- 
ophone preceded it by at least 5 months. 

** I have, in making this publication, tried to act with 
justice towards a possible prior claimant, and that re- 
minds me that I may at this juncwre take occasion to 
remark that I cannot exactly concur with the methods of 
the prominent inventor—whoever he may be—mentioned 
in an editorial in your issue of Sept. 10, 1887, and who, 
you allege, is always trying to—as he says—‘ balk’ the 
inevitable anticipator by quickly rushing into print. 

‘* Had that prominent one been the first to copstruct 
the dynamo, he would no doubt have quickly came out iv 
an ‘interview,’ in order, by ignoring prior work, to 
‘balk’ Pacinotti and the illustrious and inevitable 
Faraday. 

‘‘Had he been the first to see the planet Neptune. he 
would, I suppose, have quickly engaged a couple of 
columns in some prominent daily, and with big beadlives, 
have tried to ‘balk’ the immortal and_ inevitable 
Leverrier, who predicted the existence of that planet. 

** Had he been the first to publicly send messages from 
a moving railroad train by induction, he would, | au 
sure, by adroitly managing reporters, have tried to ‘ balk, 
before the public at large, Mr. W, Wiley Smith. 

** Such anticipators, and others like Bourseul and Cro, 
who, not by haphazard discoveries, but by sheer force of 
logic, have forestalled subsequent achievements, and pt 
haps were too poor or disinterested, too busy otherwis: 
or without assistance to quickly come to practical issue’, 
would hardly deserve to be ‘ balked.’ 

“1 know of several well known electrical invento' 
who plainly seem to be afraid of this very * balking’ 
process and who made up their minds long ago to kee? 
their new ideas a profound secret until the patent for 
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“Alas, their very fear is a sad spectacle for fairminded 
people to behold, and worst of all its features is the fact 
that the more prominent the inventor is who may be at 
the bottom of it, the more prominent the reflection cast 
upon science in America. 

‘May the time come when electrical inventors can 
again freely raise their heads with new ideas without the 
constant danger of being run over by newspaper ‘ balk- 
ing‘ shrewdly organized in theinterest of advertising and 
for the monopolization of merit, all of which is so incon- 
<istent with the unwritten code of ethics as universally 
observed by scientists in general.” 





Leon Scott’s Phonautograph of 1857. 





As the phonograph is likely to play an important réle 
in the near future, it may not be uninteresting to recall 
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Fig. 1.—THE LEVER DyYNAMO. 


apart of what has already been accomplished in this 
direction. Hence we give below a description of Scott’s 
phonautograph, referred to in the preceding article, as it 
appears in Ganot’s ** Physics :” 

This apparatus is able to register not only the vibrations 
produced by solid bodies, but also those produced by wind 
instruments, by the voice in singing, and even by any 
noise whatsoever ; for instance, that of thunder or the 
report of the cannon. It consists of an ellipsoidal barrel 
A B, about a foot and a half long and a foot in its greatest 
diameter, made of plaster of Paris. The end A is open, 
but the end B is closed by a solid bottom, to the middle 
of which is fitted a brass tube a, bent at an angle, and ter- 
minated by a ring on which is fixed a flexible membrane 
which, by means of a second ring, can be stretched to the 
required amount. Near the centre of the membrane, 
fixed by sealing wax, is a hog’s bristle, which acts asa 
8 yle, and, of course, shares the movements of the mem- 
brane. In order that the stylus might not be at a node, M. 
Scott fitted the stretching ring with a movable piece i, 
which he calls a subdivider, and which, being made to 
touch the membrane first at one point and then at an- 
other, enables the experimenter to alter the arrangement 
of the nodal lines at will. By this means the point is 
made to coincide with a loop; that is, a point where the 
vibrations of the membrane are at a maximum. 

When a sound is produced near the apparatus, the air in 
the ellipsoid, the membrane and the style will vibrate in 
unison with it, and it only remains to trace on 
& sensitive surface the vibrations of the style 
Shere is placed in 


and to fix them. For this purpose 
- 4) — 





Fig. 2.—ARMATURE OF LEVER DyYNAMO. 


front of the membrane a brass cylinder C’, turning around 
a horizontal axis by means of a handle m, On the pro- 
longed axis of the cylinder a screw is cut which works in 
a4nut. Consequently, when the handle is turned, the cyl- 
inder gradually advances in the direction of its axis. 
Round the cylinder is wrapped a sheet of paper, covered 
with a thin layer of lampblack. 

_ the apparatus is used by bringing the prepared paper 
'nto contact with the point of the style, and then setting 
the cylinder in motion round its axis. 

5o long as no sound is heard the style remains at rest, 
and merely removes the lampblack along a line whichis 
4 helix on the cylinder, but which becomes straight when 
the paper is unwrapped. But when a sound is heard the 
membrane and the style vibrate in unison, and the line 
traced out is no longer straight, but undulates, each un- 
du lation corresponding to a double vibration of the style. 
Vonsequently, the figures thus obtained faithfully denote 
the number, amplitude, and isochronism of the vibrations. 



































The Lever Dynamo. 1877 L reproduced all sorts of sounds, getting back from 
the phonograph something like the original sound, Of 
course, you had to yell into the thing, and the reproduc- 
tion of conversation was often something of a caricature 
of theoriginal. Nevertheless, to obtain aresult that could 
be understood was doing wonders, and most people who 
remember my exhibitions will admit that while I did not 
produce a commercial machine, I made a very interesting 
and creditable attempt, and my whistling and singing 
phonograph was a wonder. ; 

‘** There were all sorts of objections in detail to my first 
instrument,. It weighed about one hundred pounds; it 
cost a. mint of money to make; no one but an expert could 
get anything intelligible back from it; the record made by 
the little steel point upon a sheet of tin foil lasted only a 
few times after it had been put throug, u8 phonograph. 
I myself doubted whether I should evggsee a perfect 
phonograph, ready to record any kind of ordinary speech 
and to give it eut again intelligibly. ButI was perfectly 
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In the dynamo machine recently constructed by Mr. 
Ch. Lever, of Chester, England, whose arc lamp we have 
already described, a peculiar construction is adopted for 
increasing the surface of the iron of the armature and for 
decreasing the magnetic resistance of the air space. The 
dynamo is shown complete in Fig. 1, and Figs. 2 and 3 
show the armature and pole piece. To attain the objects 
mentioned above, the armature is constructed so to have 
prominently projecting teeth which revolve in the grooves 
in the pole pieces. The dynamo is designed so as to give 
the field great magnetic strength as compared with the 
armature, and the brushes require very little lead. 

The foHowitig are the results of tests made on a small 
dynamo (the first constructed) of this type, the machine 
being series wound: Speed, 1,500; E. M.F., 210 volts; 
current, 11 ampéres; resistance of armature, having a 
diameter of 8 inches and a length of 74 inches, wound with 
36 sections, 1.81 ohm; resistance of field magne‘ coils, .¢4 
ohm. Mr. Lever intends to reduce considerably the re- 
sistance of the armature in his later machines. 










The Hyer Electric Motor at the Electrical Exhibi- 
tion. 





At the American Institute Electrical Exhibition, Mr. 
W. E. Hyer, of Newburgh, N. Y., is exhibiting a small 
motor designed by him, and embodying several novel 
features. Our illustrations, Figs. 1 and 2, show a 
sectional and a perspective view of it. As will be noticed. 
the armature is placed directly within the helices of the 
field coils, which are wound on spools of non-magnetic 
material. Both field coils and armature are surrounded 
by an iron shell, . cast in two parts, and having the bear- 
ings extending horizontally across the open ends, This 
construction serves to close the magnetic circuit. and so 
completely is this accomplished that no external mag- 
netism can be detected. By means of this construction, 
it is claimed, very high efficiency is obtained, that of the 
small }, h. p. motor reaching 65 per cent., with a cor- 
respohding increase in the larger sizes. 


The armature of this motor pe the Gr.wme form, and 
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Fig. 1.—TuHe Hyer Motor. 





sure that if we did not accomplish this, the next genera- 
tion would. And I dropped the phonograph and went to 
work upon the electric light certain that I had sown seed 
which would come to something. For ten years the 
phonograph has come up in my brain automatically and 
almost periodically. I would turn it over and over men- 
tally when I had nothing else to think about. When I 
couldn’t sleep at night, when traveling, when worried 
about business affairs, | would think the phonograph over 
and jot down any new ideas for future experiments. 
Eight months ag» I began laboratory work upon it again, 
and a month ago I stopped because I could see no further 
improvement to be made. It is a finished machine—sim- 
p’e. cheap, effective, not liable to get out of order, and it 
does everything that I ever hoped the perfected phono- 
graph might do. 

** * My phorograph will occupy about as much space on 
the mercbant’s desk, or at the side of the desk, as a type- 
writer does. It will work automatically by a small elec- 
tric motor, which runs at a perfectly regular rate of speed, 
is noiseless, and starts or stops at the touch of a spring. 
Suppose the merchant wishes to write a letter; he pulls 
the mouthpiece of the phorograph to him, starts the motor 
with a touch, and says what he bas to say in an ordinary 
tone of voice. When he is done he pulls out a little sheet 





Fie. 3.—PoLe Piece or LEVER Dynamo. 


its core is built up of rings of soft sheet iron, insulated 
magnetically from each other, and thus entirely avoiding 
eddy currents. It is wound in sections varying in num- 
ber according'to'the size of motor, and is secured to thi 
shaft between two brass discs. One of these fits against « 
shoulder on the shaft, and the other is forced against the 
winding by means of a nut on the shaft. 

The commutator is a flat one, and is placed against the 
end of the armature ; and the brushes are secured to lugs 
cast to the frame. The motor illustrated is of a rated 
capacity of ,, h. p., but it may be worked up to } h. p. 
without injury. It occupies a floor space of 4 x 4 inches, 
is 5 inches high and weighs 6} Ibs. The motor of 4 h. p 
is 7 X 6 inches by 7 inches high, and weighs 30 lbs. The 
motors, with the exception of that of 4, h. p., are com- 
pound wound, and show good regulation. 
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The New Edison Phonograph. 


and rolls it up for the mail. , The recipient places this 
f ” fi 





Great interest attends the production of the new phono- 

, graph, which, it is said, Mr. Edison is about to place upon 

the market as a perfected instrument. The New York 

World, of Nov. 6, reports an interview with Mr. Elison 
and quotes him as follows on the subject: 

*** Perhaps I am wrong in telling you anything about 





my phonograph, because what I claim for it is so extraur- 
dinary that I get only ridicule in return. I am _ so con- 
fident that when the apparatus appears it will dispel all 
doubts as to its practicability and working value that I 
can afford for the present to ignore all kinds of criticism 
and keep at my work regardless of the storm which I have 
been raising by telling a few people that there was such a 
thing as a perfected phonograph in existence. Iam sure 
that while scientific men may doubt that I have succeeded 
as well as I say I have, they will admit thut there is 
nothing at all impossible in what I claim, and that the 
germ of the perfected phonograph, should such a thing 
appear, is very clear in my old toy of ten years ago, which 
was exhibited all over the country, and was then acknowl- 
edged to be one of the wonders of the century. Just con- 
sider for a second what my old phonograph is, and think 
how little needed to be done to bring it to a working in- 
strument. With my roughly constructed instrument of 





Fig. 2.—Tue Hyer ELectric Motor. 


sheet in a similar phonograph, touches the motor spring, 
and the instrument will at once read out the letter 
in a tone more distinct, clearer, more characteristic of 
the voice of the writer than any telephone you or I 
ever heard. The phonograph voice is not a loud voice, per- 
haps not more than twice as loud as the sound you get 
from a good telephone, and an earphone will be 
necessary. This, however, may not be an objection, inas- 
much as people do not always want to have their letters 
heard all over the office. In aiming for loudness in the 
phonograph, I went astray in my first experiment; I 
should have tried for clearness. The present apparatus 
will satisfy any one who is half satisfied with the tele- 
phone. Of course, there are no disturbances in the 
phonographic message, such as those made by induction 
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along a telephone wire, and as the apparatus will repeat 
the letter over and over again, it is possible to understand 
every syllable, even in a noisy office. I was so overcome 
with the success of my first instrument, finished about six 
weeks ago, that I doubted whether I could make another 
equally good, and I went to work at once to do so; my 
second instrument works as well as the first, and I bave 
forty workmen employed in making the tools for the 
manufacture of the first lot of 500 phonographs. They 
will cost $60 apiece.’” 

The amourt of talking which can be recorded upon 
the phonographic sheet ‘is so much larger than what can 
be printed upon it that the phonographic book or news- 
paper of the future need not be half the present size. 
About the only thing that the perfected phonograph will 
not be able to do will be to give pictures. The cost of 
running the phonograph, according to Edison, will be no 
more than the cost of maintaining two cells which run 
the little electric motor—perhaps fifty cents a month. 
Three sizes are now being made, one size for the pocket, 
which will write 300 words on its sheet, another size for 
letters of 800 words, and a third size for 3,000 words. 
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Practical Analogies Between Mechanical and Elec- 
trical Engineering. 
BY H, FRANKLIN WATTS, 
IL. 

The weak point of an engine may be said to be its crank- 
bearing, the friction of which increases with the horse- 
power produced by a single crank, In small engines, 
where the pressure upon the crankpin is small, the difficul- 
ties are also reduced, but in engines developing 1,000 horse- 
power, and upward, the lubrication of the crank becomes a 
very important element. The weak point of a dynamo is 
its commutator, the friction of which, while not neces- 
sarily increasing with the output of the dynamo, in- 
creases with the current to be collected. In arc machines 
where the current generated is small, the difficulties are 
slight, but even in this case the use of but an exceed- 
ingly small quantity of oil upon the commutators of the 
majority of continuous current machines is prohibitive. 
In dynamos for incandescent lighting, but more espe- 
cially those designed for electro-plating, or the electrolytic 
treatment of ores, the friction of the brushes upon the 
commutator is enornious. 
tation of continuous currents of 5,000 or 6,000 ampéres at 
a potential of four or five volts is a problem that is worthy 


of far more attention than it has ever received at the|~ 


hands of electrical men. It is an extraordinary fact that 
in no other piece of mechanism in existence (with perhaps 
a few exceptions in obsolete forms of apparatus, as, for 
instance, the rotary engine) would mechanical engineers 
permit of such excessive friction as that which is common 
and inseparable from electro-plating machines of large 
size. 

The difficulties of the crank-bearing are not to be 
slighted when we consider that in large steamships, such 
as the **Umbria,” whose engines develop 13,000 h. p., there 
is a direct pressure of over 150 tons upon a single crank. 
This enormous pressure forces the oil from the very point 
where it is most needed, and to make matters worse, the 
whole crank-bearing is in rapid rotation around a central 
point, which renders oiling difficult. The crank-bearing 
difficulties have received the attention of many eble en- 
gineers and the problem has been in a measure solved, 
while the commutator for heavy currents has been thus 
far practically neglected. Why should this beso? I am 
inclined, however, to the opinion that the difficulties of 
the crank as compared to the commutator are in about 
the ratio of six of one to half a dozen of the other. Our 
only hope of overcoming the commutator nuisance lies in 
the develupment of the unipolar dynamo, which, as is 
well known, requires no commutator, but simply two 
solid collecting rings. Even with the alternating current 
dynamo we cannot dispense with a commutator, since 
the field magnets require a continuous current. 

I have already intimated that the calculations of steam 
engines are analogous to those of dynamo machines, but 
more complex. To calculate the horse-power of an engine 
we multiply the area of piston surface by the mean pressure 
of the steam. This gives us the force or thrust of the pis- 
ton, which constitutes one factor. For the purpose of ren- 
dering the analogies more marked, and also to avoid com- 
plexity, we will neglect the above calculations and suppose 
the thrust of the piston to be already known, To start 
again, multiply the thrust of the piston, expressed in 
pounds, by the distance it moves per minute in feet. The 
product of these two factors—thrust of piston and feet per 
minute—gives acertain number of foot-pounds, and as 
33,000 foot-pounds constitute one commercial horse-power, 
it is evident that by dividing the above product by 33,000 
we shall obtain the horse-power of the engine. If, for ex- 
ample, it is found that the average force of thrust of the 
piston is 45,000 pounds, and that it is moving at the rate 
of 300 feet per minute, then the horse-power is: 

oe _ ’ = 409 h. p. developed. 
To calculate the electrical horse-power developed by a 





Indeed, the practical commu-| | 
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product obtained thus gives us a certain number of volt- 
ampéres, commonly called watts, and as there are 746 
watts to one electrical horse-power, by dividing the above 
product by 746 we arrive at the horse-power developed by 
the dynamo. 

If an incandescent dynamo is generating a current of 
200 ampéres at an electromotive force of 70 volts, the 
200 x 70 
aa 18.7 h. p. 
If it is an arc machine, developing 10 — at 1,500 


volts, we have 


It will be noticed that the two units, foot-pound and 
volt-ampére, or watt, are analogous. Indeed, the foot- 
pound is to the mechanical engineer what the volt-ampére, 
or watt, is to the electrical engineer ; but the beauty of 
the analogy is here impaired by the nondescript word 
‘* watt.” Mechanical engineers would not think of call- 
ing a foot-pound anything else but a foot-pound. In this 
respect electrical engineers would give evidence of sound 
judgment and sense if they would follow the example of 
their mechanical friends and be content with the initial 
unit volt-ampére, instead of seeking to impose upon the 
public the adoption of a wild and anomalous term as an 
expression for what is in reality a volt-ampére. 

But the “ watt” has other objectionable features and is 
needlessly mystifying. An ordinary non-technical reader, 
on seeing in a scientific journal the number of watts 
required to operate a circuit of lamps, would suppose the 
term was named after James Watt, and as Watt was a 
steam engineer, it would naturally suggest that it was a 
mechanical unit and expressed some function of a steam 
engine, whereas, in fact, it is an electrical unit and has 
no connection with a steam engine. 

It is true that the volt-ampére does not possess that 
degree of smoothness of pronunciation which characterizes 
the watt, and that it necessitates a few extra flourishes of 
the pen in writing ; but these are its only redeeming 
features, and which are in themselves infinitesimal in 
comparison with the advantages obtained by the use of 


LEE al 


electrical horse-power develuped is 


= 20.1 h. p. 
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a term that is self-expressive and requires no explanation. 
It is probable that these remarks will make no difference 
in the ultimate results; the watt will continue to be used 
as before. ** Nevertheless, it is the duty or privilege of 
lovers of pure and appropriate language to protest against 
this and all other terms that have a tendency to mar the 
purity and forcefullness of the English language.” (I 
quote here from an old article by Mr, T. D. Lockwood). 
** All other electrical terms, the volt, the ohm, the 
ampere, the farad are derived from prominent elec- 
tricians. Why should the unit of electrical horse-power 
become an exception?” 

The commercial horse-power, 33,000 foot-pounds, is pre- 
sumably that number of pounds which an ordinary draft 
horse would be able to raise to the height of one foot in one 
minute. As a matter of fact, however, this is far above 
the capability of the average horse, whose physical 
strength is equal to about 22,000 foot-pounds. The early 
engine builders added one-half to the above figures, 
and hence we have 33,000 foot-pounds as our commercial 
basis. 

In like manner, 746 volt-ampéres or watts are supposed 
to be the electrical output of an ordinary dynamo per 
horse-power absorbed, but it must be remembered that 
this is applicable only to machines which are theoretically 
and actually perfect, and that there is no dynamo in 
existence that, while absorbing the equivalent of 1h. p. 
exactly, is capable of delivering to the c‘rcuit 746 watts of 
electrical energy. If the commercial efficiency of a dyna- 
mo is 80 per cent., then the energy delivered to the circuit 


dynamo a similar process is used. Multiply the total cur-| per horse-power absorbed is not 746 watts, but 80 per cent. 
rent that is flowing, expressed in ampéres, by the differ- | of 746, or approximately 600, leaving 20 per cent. to be 


ence of potential between the binding posts in volts. Th 


absorbed in the interior of the machine. If, however, we 
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wished to calculate the total horse-power require {, 
generate 300 watts in the external circuit with the same 
dynamo, it would be 600 watts plus that lost in the ma. 
chine; or in other words, 600 plus 20 per cent. of 746, or 744 

approximately. In the large majority of dynamos th. 
commercial efficiency is not far from 80 per cent.; hence 
the above rule is applicable. At the station of the Somer. 
ville, Mass., Electric Light Co., I have made use of thi, 
method, and with quite accurate results. 

Nearly all dynamos are provided with a governor o, 
regulator of some form or another. These are divide, 
into two distinct classes not according to the style or type 
of lamp used, but according to the method of arran,ing 
them. With lamps arranged in parallel, either ar: o; 
incandescent, a constant potentia! must exist betwee: ¢}. 
mains, regardless of the number of lights burning, whl. 
with lamps in series, arc or incandescent, a constant current 
must flow irrespective of the resistance. 

Nearly all stationary engines have regulators or gov. rp. 
ors, of which there are many forms, the only differs jjco 
being the various arrangements for accomplishing the (n¢ 
great end, a constant speed regardless of load. es 
governors are also divided into two great clas-e.: |. 
Throttling governors, in which the stroke of the y. fe: 
does not change, the steam being ‘‘ throttled” or © wiry. 
drawn” on its way to the cylinder, and arriving there 11). 
der diminished pressure. This has many disadvantaycs 
and is used only in small engines, as itis not considered 
economical to wiredraw steam, as th ». condense it 
rapidly, 2. Cut-off engines, in which enters the 
steam-chest under full boiler pressure ; here the quantity 
permitted to enter the cylinder at each strdke, or the point 
of eut-off, in sequlatee by the governor to the requiremen's 
of the engine. 

All steam engine governors are automatic, but the same 
cannot be said of dynamo regulators, many of which re- 
quire the constant presence of an attendant tu adjust the 
handle of the regulating rheostat. This method is a char- 
acteristic of some electric light systems. It is to be observed 
that it resembles the throttling governor just mentioned, 
In this case the current is *‘ throtiled” or “‘wiredrawn” on 

its way tc the field magnets by having to pass through 
| the coils of wire in the resistance box. As itis uneconomi- 
| cal to wiredraw steam, so also it is just as wasteful io 
‘“‘wiredraw” current. It must be acknowledged that such 
an arrangement is far from economical and it would be 
/much better to wind the resistance of the rheostat over 
| the field magnet-coils. Then the current flowing in them 
| will assist in maintaining the magnetism of the field; but 
le die the current flows through resistance coils placed at 
ls distance from the machine, it represents a mere waste 
® energy. Of the different methods to obtain ‘‘automatic 





regulation,” compound winding is probably more desira. 
ble than any other since it requires no moving parts. 
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The Thone Electric Motor. 





Our illustration represents an electric motor recently 
brought out by the Hawkeye Electric Manufacturing Com- 
pany, of this city and Oskaloosa, Ia., and designed by their 

electrician, Mr. Thone. As will be seen, the armature is 
of the disc type, and two field coils are employed. The 
machine is shunt wound and designed to be self regu- 
lating without necessitating the shifting of the brushes or 
the employment of rheostats, A switch is attached to the 
motor by which it is thrown into circuit gradually, ‘lus 
preventing an abnormal flow of current at starting. These 
machines are built in sizes ranging from one-half to ten 
horse-power. Those up to four hor-e-power are adapted to 
circuits ranging from 50 to 110 volts and the larger sizes 
from 110 to 220 volts. 
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A Story of Edison. 


As illustrating the versatility and f ecundity of Edison. 
the inventor, Mr. Edward H. Johnson, president of the 
Edison Electric Light Company, teils a good story, quoted 
by a New York newspaper correspondent : 

‘** 1 was traveling througn the West for Edison,” he 
says, *‘ giving exhibitions of and lectures on the telephone. 
Edison had previously told me in a casual way that he !e- 
lieved that he could make a talking machine, and he 
meant to do it someday, In a burst of enthusiasm t 
Buffalo I boasted that the wizard would astonish them 
still more as soon as he could find time to perfect his talk- 
ing machine. The audience went wild over the announe- 
ment, and it was some minutes before I could proceed 
with my lecture. At its conclusion I was besieged «nd 
congratulated by an eager crowd, who extorted from me 
a promise that I would hurry up that talking-machine av 
exhibit it first in Buffalo. 1 abandoned the remainder of 
my trip, packed my gripsack and started for Newark t!iat 
night. Allthe way home I was wondering whether ! 
hadn’t bit off more than I could chaw. 

“*Tom,’ said I, as soon as I could reach him, 
must let everything else go, and finish that talking-'"4- 
chine without delay. The people are crazy over it. ! 
made a bluff at them in Buffalo, and the whole audience 
called me down.’ 

“‘*All right,’ said Edison, unconcernedly. 

“In three days he received from New York the mete! 
cylinder, and before nightfall the phonograph was 40 
accomplished fact,”—Zx, 
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Improvements in the Patent System. 


BY R, M. HUNTER, M, E. 


I note the article in Tae ELEcTRICAL WORLD of Oct. 15 
headed “‘ Mr. Edison on the Patent Office,” and would beg 
leave to make a few remarks upon the subject. I agree 
with Mr. Edison that it would be well to have a change in 
the patent practice, but my long experience in patent mat- 
ters has not taught me that his ideas are either fair to in- 
ventors or adapted to bring about the desired end. 

Under Mr. Edison’s plan, if two inventors made the 
same invention at the same time, and one lived at San 
Francisco and the other at Washington, the former would 
have no opportunity of claiming his rights, no, not even 
if he invented the improvement a week before the Wash- 
ington man, Again, suppose such San Francisco man 
made an invention, and while preparing his papers to send 
on by mail an unser pulous individual telegraphed the 
foundation principles of the invention to a Washington 
correspondent; they could be embodied in the form of an 
application and filed before the papers of the San Fran- 
cisco man had traversed half the distance East. There 
would be no justice in such practice, and furthermore it 
would prevent the : 
employment of com- 
petent mechanics to 
carry out experi- 
ments for the invent- 
ors. The present 
practice is good in 
its intents and pur- 
poses, and is the best 
in the world. The 
examination should 
never be abolished. 
I have thought of 
many plans, but the 
following is the one I 
deem most fair and 
devoid of objec iona- 
ble features. 

An inventor (not a 
promoter) must pre- 
pare his application 
with all the care with 
which it is now pre- 
pared, and in all ma- 
terial respects the 
same. The apvlica- 
tion or first Govern- 
nient fee to be $5 in- 
stead of $15. The 
application is then 
examined upon its 
merits, as is now 
done, but with more 
care on the part of 
the examiners, who 
must cite all the per- 
tinent references they 
can. The applicant 
can then amend if he 
thinks proper, and ul- 
timately the applica- 
tion is passed to issue. 
The final fee should 
not be over $5 to print 
the patent, and all of 
the reference patents, 
etc., are to be printed 
upon the face of the 
patent so issued. By 
this means any one 
buying the patent can 
see for himself the 
scope of it, and can 7 
use his own judg- 
ment. The inventor or his attorney could take any claim 
they thought right and eliminate or amend only those upon 
which there is no doubt of anticipation. The examiner would 
have no option in the matter, as should be, for in most 
cases they are incompetent to judge; but any inventor 
taking too much is liable to make his patent invalid in 
part or whole; and if the former, he would lose costs in 
any suit, as is now the case with any invalid claim sued 
upon, 

The courts would then be the only judges between the 
public and the patentee or owner of the patent. The in- 
terference proceedings would take place to prove priority 
of invention when two applications claiming the same in- 
vention were pending at the same time, and the time con- 
‘umed in an examination would give a distant inventor 
‘very opportunity for a fair chance to prove priority. 
Where a patent has been issued, and another inventor 
claims the same thing, he may obtain his patent if he so 
losists but it will have the reference of the other or prior 
patent upon its face, and by this means the contest will be 
carried to the courts once and for all. No fair law can 
crist where the first inventor can lose his rights by cir- 
cumstances over which he has no control. By this system 
we would have all inventions published and properly 
placed on record for future generations, and the arts could 





“— 


THE ELECTRICAL WORLD! 
(ET See Ser SAA AE SNS RE AEN ee “rN A PNR in mesh ae ens a 


not become lost. Putting this system into effect would 
not require many changes in the present system of the 
Patent Office. The appeals would remain the same, ex- 
cept that the appeals on the merits of an ex parte applica- 
tion would not exist. The examiners would be required 
to do all that they are really capable of doing, and that is 
finding the references. They should have no judicial 
powers on the merits of an application other than to 
clearly express their cpinion as a matter of record in the 
files. 

I think such a system 1s about as near perfect as it could 
be made, ’ 

Mr. Edison also rates against those inventors who claim 
priority but who from various causes have not been able 
to bring their invention into public notice. As this is ¢n 
important subject, I would like to say a few words in de- 
fense of the “‘ poor” inventor. Mr. Edison is the last man 
in the world who should be unjust to inventors, for while 
he has been successful and bas properly earned bis wide- 
spread reputation, he has nevertheless never known what 
it was (in his inventive career) to actually want assistance. 
He has had all that money could buy or influence could 
vontrol, and he is not competent to judge the needy in- 





MORSE ELEVATOR OPERATED BY SPRAGUE MOTOR. 


ventor from the diametrically opposite point of view. It 
may be urged thaf Edison was poor once. Yes, but that 
was before he had made many inventions or entered such 
a field. The law does not require a man to starve himself 
and his family to take out his patents, neither does it 
require him to sacrifice one invention to perfect another. 
If he does what was reasonably in bis power, he has done 
all that the law reyuires. Money is good in its way, but it 
was hever intended to crash out the rights of those who 
do not possess it, and no system of patents can exist in this 
country which could openly givea rich inventor a legal or 
equitable power over a poor inventor. Again a man like 
Edison has only to suggest an idea and the scientific 
papers publish it in an instant, whereas the poor inventor 
must beg to have his inventions brought to public notice, 
and most of the proffered descriptions or matter is ignored 
altogether. The patent system must be equitable not only 
to the rich inventor but to the poor inventor also. 
—__ —_—_ -_ +e @ oo 


The Tower System in St. Louis.—Mr. G. F. Durant, the 
general manager of the Bell Telephone Company in St. Louis, 
favors the Flad tower system. He has had plans prepared in 
detail, which he has submitted to the parties in interest, and pro- 
poses the expenditure of $65,000 as a first step in putting the sys 
em in complete working order in St, Louis, 


Elevator Driving With Sprague Motor. 





One of the principal fields in which electric motors have 
found a ready application is in the driving of elevators 
in shops, freight houses, public and private buildings, etc. 
Their noiselessness, cleanliness, ease of regulation, together 
with their small cost, have made them favorites every - 
where and they are rapidly being introduced for this 
purpose. The ease with which they can be applied is well 
shown in the accompanying engraving, which represents 
a Sprague motor driving an elevator manufactured by 
Morse, Williams & Co, The winding, gear is attached to 
the ceiling and is connected by belt with the motor, which 
occupies a small space on the floor, Some of these eleva- 
tors have been working successfully for a long time and 
the little attention they require is remarkable. 
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Standard Lamps.* 





BY A. VERNON HARCOURT, 


At one of the meetings of this section last year a lamp, 
devised by the author, for producirg a constant amount of 
light was shown and described by Mr. W. 8S. Rawson. The 
lamp now exhibited 
served the same pur- 
pose, but is simpler in 
principle, more easily 
adjusted, and less af- 
fected by draughts. 
It consists of a glass 
reservoir with tubu- 
lure and stopper of 
the form and size of 
a large spirit lamp, 
mounted on a metal 
stand provided with 
levelling screws. The 
wick could be turned 
up and down in. the 
usual manner within 
a long tube attached 
to the body of the 
lamp. Around this 
tube is a wider tube 
100 by 25 millimetres, 
and the two being 
joined together above 
and below by fiat 
plates constitute the 
burner of the lamp. 
When the burner be- 
comes warm by con- 
duction of heat from 
the flame, the pent- 
ane which arises from 
the wick volatilizes 
and burns at a con- 
siderable distance 
above the point to 
which the wick is 
turned. Thus, the 
size, or texture, or 
quality of the wick 
does not affect the 
flame. Round the 
burner and the loweT 
part of the flame is 
another cylinder, op- 
ened at both ends, and 
contracted above the 
burner to the tube, 
20 millimetres in di- 
ameter and in length. 
= ij A similar tube form- 

. ed the lower part of 
an upper opening, 
: which was enlarged 
above to a diameter of 25 millimetres. The upper part of the 
flame was cohcealed by this lamina, excepting where a nar- 
row slot, 10 by 3 millimetreg,on each side showed the tip of 
the flame, and enabled its height to be regulated. Through 
the interval between the two laminas the flame shines, and 
the light which it gives is the same whenever the top of 
the flame is visible through the slot, whether towards the 
lower or the upper end. The two laminas were attached 
together by two curved metal bands sufficiently removed 
from the flame on either side not to affect it. The attach- 
ment of these bands to the lower lamina was adjustable, 
so that the opening through which the central parts of the 
flame were seen might be made larger or smaller. By 
means of small cylindrical blocks whose thickness was 
actually gauged, the width of the opening might be set 
either to that which the light emitted or one candle, or if 
a greater or a smaller light was desired, a candle and a 
half or balf a candle; the width of the connecting bands 
was half that of the tube which surrounds the flame. When 
these bands were placed in a plane perpendicular to the 
bar of the photometer point, midway between their edges 
and at half the he'ght of the flame they might be taken 
very approximately asihat from which the light radiated. 





* Abstract of a paper read before the British Association Meeting at 
Manchester, September, 1887, 
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The Effects of Electric Light Induction on the Tele- 
phone.* 





BY B, E. SUNNY. 


Ten years ago the telegraph held in its employés a mon- 
ey of the practical electrical work of the country. All 
of the wires and machinery belonged to the telegraph, ex- 
cept here and there a small amount of experimental ap- 
paratus which formed an insignifivant part of the whole. 

The telephone made its appearance for commercial pur- 
poses about that time, and from a small beginning, now 
equals, if it does not exceed. the telegraph in the amount 
of capital invested, mileage of wire, and importance to the 
community. The telephone service was organized with a 
few telegraph men in its ranks, but the greater number of 
its employés came from the outside. 

Following the telephone came the electric light, and in 
the short space of four or five years it can boast of a suc- 
cess that is simply astounding. Every city, town and 
village of any importance, and many of mighty little im- 
portance, have found its benefits, and that the service is a 
fixture in the commercial world is beyond the remotest 
question. 

The telegraph and the telephone each contributed its 
quota of men to form the nucleus to what is now such a 
vast service; but as in the case of the telephone, the ma- 
jority of the men who allied thes-selves to the new in- 
dustry, made "their first \bow to Messrs. Volt, Ampére, 
Megohm and the other members of the family at the door 
of the dynamo room. 

So we find that at the end of ten years, the practical ap- 
plication of electricity is split into three great divisions, 
each entirely independent of the other; thus a science, 
the salient points of which could be grasped in its entirety 
by the average mind, has broadened out and gathered 
about it so many new and wonderful features, that a man 
must spread himself out pretty thin, indeed, to cover the 
whole field. The result is that the electrical *‘cobbler 
sticks to the last,” and the members of the three great 
branches of the work—each absorbed in its own alloted 
part—know only is. a casual way what the others are 
doing, or what they are doing it with. 

In considering the question of the effects of electric 
lightinduction on the telephone, the facts above stated 
warrant a brief description of the telephone, especially its 
extreme sensitiveness. Everybody is familiar with its 
construction, which is simply a permanent magnet, a 
spool of wire and a metal diaphragm. The permanent 
magnet runs through the spool of wire, the latter con- 
nected with the line, and the diaphragm is placed so that 
it is within a small fraction of an inch from the end of 
the magnet. Now talk at the diaphragm, and it will 
move with the impulse of the voice; the magnetism in the 
permanent magnet is increased or decreased, or you 
might say, is thrown out of balance, by the piece 
of metal approaching or receding. These changes 
are communicated by induction to the spool of wire, and 
out they go on the line and away off ten or fifteen miles, 
where they are reproduced with fullness and accuracy. 
No battery is required to accomplish this. You simply 
shake up the magnetism that is held in a piece of steel 
four inches long, and it will give voice to your wants as 
well as you can, it will pray when you pray, it will hope 
when you hope, and I am sorry to say it will swear when 
you swear. 

Of course the current which passes over the line 1s an 
infinitesimal one, and while it is sufficient to operate the 
instrument at the distant end of the line, no form of gal- 
vanometer up to arecent date was sensitive enough to be 
affected by its passage. 
Cross, of Boston, now has an instrument that will detect 
the flow of a telephone current, but I am not familiar with 
it. A test that many have made is to get a balance on a 
bridge galvanometer, so that the needle is absolutely at 
rest ; take out the needle, and put in a telephone, cod: b 
opening and closing the key it will be found. by the clic 
in the telephone, that there is a current passing across the 
bridge ; nor can a fine enough balance be secured to make 
the telephone perfectly quiet. 

So much for the sensitiveness of the telephone, which, it 

might be said, is sufficient to reproduce sounds uttered on 
the other side of the globe, did not counter currents de- 
stroy them before they got well under way. 
_ As has been explained, the disturbing of the magnetism 
in the permanent magnet generated induced currents in 
the spool of wire and the line, so that it is clear that the 
whole foundation of the telephone service is induction. If 
it were not for induced currents there would be no tele- 
phone, yet the ridiculous fact remains that at some stage 
of his career every telephone man in the country has 
turned his mighty brain to the task of inventing an induc- 
tior. killer. any a good man has gone wrong in his mad 
chase after this ignis fatuus. 

The immortal fame that must attach to the lucky finder 
of a method by which a telephone would be compelled to 
discriminate between an indueed current, which it was 
intended that it must record, and an induced current 
from a telegraph line, which it must not record, was an 
alluring decoy and an empty dream. The years roll on 
and the induction killers are dead. The wise, second thought 
of the telephone man was that he must not try to destroy 
induction, the very soul of his business; but that he 
must not create any more than he can use and 
must avoid that which he does not want. The re- 
sult is that he is going into metallic circuits, and 
the induced current from one side of the line operates 
to augment the current on the opposite side. here 
he does not use metallic circuits, and has long lines 
rupning parallel to each other, he changes their relative 
positions on the cross-arm, and the induced currents from 
a particular line are dissipated through the balance, and 
where the balance is made up of a dozen wires the induc- 
tion felt on each is trifling. Again, where the induction 
comes from the telegraph, the only remedy lies in chang- 
ing the route and getting away from it. These are the 
only practical remedies that have so far developed, the 
‘induction killers” failing because they generally cut 
down the efficiency of the instrament and make it a poor 
one, or they prove to be too good a lightning arrester, and 
after each storm leave the line open in a dozen places. 

The effects of telegraph induction on the telephone are 
very apparent cn some of the long lines running out of 
Chicago, but are particularly so on the wires between 
Chicago and Joliet. The distance is forty miles. The 
telephone wires are on the south side of the Illinois and 
Michigan canat and the telegraph is on the opposite side. 
The routes are two hundred feet apart, yet the induction 


*Read beforethe Chicago Electric Club, Nov. 7, 1887. 
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is so heavy at times asto make talking impracticable. 
The induction from the telegraph is readily dis 

able from that from the electric light wires, in that the 
noise made by the telegraph is a succession of sharp short 
impulses, while the electric light wire induces a hum 
that penetrates from oneend of the exchange to the other. 
Anexpert in the use of a telephone can talk through 
a larger amount of electric light than _ tele- 
graph induction, because the former is steady and monot- 
onous, while the latter is very irregular. The first case 
of electric light induction on the wires of the Chicago 
Company perhaps four years ago. 1 had occasion 
to taik with our manager at Aurora—forty miles away— 
and called tor the connection during the evening.« After 
xiving my order I stood waiting and listening, and shortly 
heard the operator say ‘* Put the saw mill on here,” im- 
mediately a veritable saw mill in full operatiou--judging 
from the noise—was presented to my attentive ear. The 
boys had noticed the noise the night before but 
had not reported it Their selection of a name 
was a happy one, but it occurred to me_ that 
the mill people were handling some pretty long planks. 
Investigations showed that an electric light plant had 
just been started in Aurora, and that the circuits par- 
alleled ove of our routes for a short distance. The induced 
currents reached the exchange on the wires of the exposed 
route, passed over the ground, which was a gvod one, 
and spread in every direction. The toll lines carried it to 
the Chicago Exchange, and from there to the r utes in 
Chicago carrying a wire that might be connected with 
Aurora. The wires in the Aurora Exchange were ren- 
dered almost useless, subscribers not being able to talk to 
their neighbors a few squares away, and the Chicago wire 
was almost as bad. The Aurora and in wires run par- 
allel a long distance, and the noise — into the 
Elgin Exchange and could be distinctly heard on al! the 
wires. By getting the electric light circuit changed to 
another route the induction was so reduced as to be harm- 


Another case occurred on the route along Milwaukee 
avenue. An electric light circuit was strung over the roofs 
up one side of the street and down the other. This ar- 
rangement put the route midway between the two sides 
and gave us so much annoyance from induction at night 
that we were compelled to switch our Milwaukee wires at 
Oak Glen, using a route by way of the Lake Shore into 
Chicago. The plant at Grenier’s Garden on West Madison 
street caused us great annoyance. The circuit did not 
come nearer than twenty feet to any of our wires and the 
exposure was not more than two hundred feet. 

A novel experience was met with at the Union Stock 
Yards a year ago. One of the packing-houses, having a 
large number of electric light and telephone wires, com- 
plained of the noise of the latter. We found many points 


of exposure to electric light induction and removed them, | 0 


but the noise was still heavy on one wire. After much 
searching, the chief cause of the trouble was found to bea 
— cross between an electric light and a telephone wire, 
although they were several feet apart. The cross was 
made by a cloud of steam escaping from an ex- 
haust pipe, which enveloped the two wires, and 
served as a medium of communication between 
them. Upon taking the telephone wire out of range of 
the escaping steam the noise was cut down very ma- 
terially and noticeably. What was still left on the wire 
we could not locate, and among other tests we made the 
following : The telephone was grounded by a rod driven 
into the earth just outside of the building. We took the 
line side out and put on another ground by using a steam 
ipe. The circuit now was from ground to ground 
through the set of instrumenis, and thedistance between 
the two grounds was probably fifteen feet. The electric 
light induction still made a noise in the telephone, but 
not enough to interfere with conversation. 

One of the severest experiences that we have had oc- 
curred a year or more ago. There isan exchange at Engle- 
wood aad: apother at Cottage Grove and 39th street, and the 
toll line to Michigan City runs into both of them for test. 
I answe red a call on the telephone at my house one even- 
ing, and through a most terrific electric light induction I 
heard fragments of conversation relating to fire some- 
where. Then the exchange at 22d street came in and 
cutting off the south end of the wire stated that there 
was a cross on the Michigan City line, and that 
it had set the cupola at 39th street on fire. The noise was 
very heavy still 
callea up Englewood to get the wire cut out of that 
but the people there could neither hear nor be heard. It 
was the same at the stock yards, and, for that matter, all 
over the city. The wire fairly hummed, and the excite- 
ment in the exchanges, where the operators tumbled over 
each other looking in cupolas, behind switch-boards, and 
anywhere and everywhere for fiery evidences of a cross, 
was beyond description. In a few short minutes the noise 
had gone, and the usual stillness on the wires was restored. 
The damage consisted of the destruction of the cupola 
where 150 wires entered at Thirty-ninth street, and the 
loss of annunciators at Lasalle street, and forty miles 
away at Chesterton, Jnd. 

The following morning at daylight the men started out 
tracing the wire, and they hunted from one end of the 
line to the other without finding any trace of an electric 
light wire near ours. We never found out where the cur- 
rent originated, and have no idea to this day. This case 
is mentioned more to illustrate the effects of paralleling 
electric light and telephone wires than for any other pur- 

, because it indicates how seriously the induction 
interferes with the talking, not only on the wires im- 
mediately around the electric light conductor, but 
throughout the whole exchange. In this instance the 
Michigan City wire being crossed was practically an 
electric light wire, and operated to the detriment of the 
other wires, just as an electric light wire would. 

There are many cimilar experiences that might be men- 
tioned, but it is not necessary. The chief cause of the 
heavy electric light induction on the telephone wires no 
doubt comes from the practice of separating the sides of 
the circuits, one side going one way and the other side 
another. If. on the other hand, the two sides are kept 
together, and are reasonably well insulated, there will 
not be induction enough to bother the telephone. A Pitts 
burgh experience will illustrate this point. The telephone 
company owned a heavy pole line on the norta side of the 
street. and allowed one side of the electric light wire 
to be put on its poles below the lower cross-arms. The 
other side of the circuit went along the opposite side of the 
street. There was some incuction, but not enough to 
complain about, In making some changes, however, the 
electric light tolks took down the side opposite the pole 


t we could talk through it. We ones : 
ce, 





) line and moved it a block away. The induction from the 


wires on the pole immediately increased to such an extent 
that the telephone wires were badly injured. The circuit 
change: back to its former position, and the trouble 
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There are many instances of the use of telephone poles 
for electric light circuits where the sidesare kept together 
without any serious injury to the telephone service result- 
ing. On two occasions we have extended the privi to 
private parties in Evanston to rum an electric ht 

p on our poles for a half mile or so, to furnish arc 
lights for a lawn concert. the two weeks that 
this circuit was in use no particular anneyance from in- 
duction was felt. 

The two sides of the circuit were 18 inches apart, and 
they induced into each other, and on the umption that 
the insulation from the earth was reasonably good there 
was no reason why any induction should to the tele- 
phone wires which were six or eight feet above. 

The danger from crosses is so great, however, that the 
arrangement is inadvisable. Not only is it dangerous be- 
cause of the possibility of destruction of property by fire, 
but it is a constant menace to the lives of linemen. 

There are two points that I think can be made in con- 
nection with the relations between the electric light ani 
the telephone. The first is, that there are too many quar- 
rels aes settlement in court. Three or four years 
ago affidavits were made by the telephone officials citing 
wherein the close proximity of electric light wires to the 
telephone is a danger and a damage to the latter; and to 
my personal knowledge of these affidavits have 
done service in many States, and the demand for them is 
not quite over. ; 

In most of the cases where injunctions are asked, the 
electric light men have leled the telephone routes, or 
were about to do so, without ern a great injury 
it would work on the telephone. The outcome of the 

contest compels the removal] of the line of 

and wire to another route, which means expense. 
oss of time and income. With a full realization of the 
effects of electric light induction on the telepbone, and a 
reasonable regard for the property rights of others, 1 do 
not think that these quartels ought to occur. There are 
certainly no reasons why the telephone —— should 
desire to keep an electric light company out of a city or 
town if its admission will not injure the telephone plant. 

No motive other than that of self-preservation should 
move the tel to stop electric light construc- 
tion, and wherever such steps are necessary, the results 
desired ought to be secured without going into court. The 
two interests are closely allied—they are brothers, or 
cousins, or something to each other—and a lack of har- 
mony between them must look to the outside like avy 
other eee a very disagreeable spectacle. More co- 

ration fewer injunction suits should be the fashion. 
e second point is with regard to the arrangement of 
wires where routes cross each other. 

Itis the usual thing to put an electric light wire under 
thirty or forty telephone wires, while to my mind the bet- 
ter when would be to put the electric light wire on top. 
The reasons in favor of the plan is that the one electric 
light wire is not liable to break or fall down, but will re- 
main in good condition for years. The telephone wires 
are of iron and are apt to from cold, slect or flaws. 
Things being equal as to the quality of the wire used, the 
method that I suggest is the better one, thirty to one, as a 
prevention of crosses. Asan extra precaution, the top 
cross-vrm of the telephone pole should be filled with guard 
wires open at the ends, so that if the electric light wire 
should fall it would not come in contact with the telephone 
wire, 
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Notes on the American Institute Electrical Exhibi- 
tion. 





We continue below our notes on the Electrical Exhibi- 
— THE THOMSON WELDING PROCESS. 

Of all the applications of electricity shown at the exhibi- 
tion, probably the most startling is the electric welding 
process of Prof. Elihu Thomson. The main principle 
involved is that a sufficiently heavy current of electricity 
passing through any electric conductor generates heat in 
the same, the most heat appearing at the point of greatest 
resistance, which heat is used to soften. fuse and uniic 
the parts of metal which have been pressed together. 

The method of electric welding consists in forcibly 
pressing together the bars or other pieces to be joined or 
welded, and then passing an electric current of large 
volume through the pieces, a small portion of the bars on 
each side of the place of abutment serving asa path for the 
current. The resistance at the meeting point of the abul- 
ted bars, owing to the imperfect contact and diminished 
cross section, gives rise to a welding heat at this point, and 
as a heated metallic conductor is of greater electrical re- 
sistance than one of the same cross section and lower tem- 
perature the heat is increased after the first instant of the 
operation. Pressure is applied simultaneously, and 4 
thorough union is effected, with generally an expansion at 
the‘union due to the approach of the pieces under pressure. 
This pressure has to be regulated according to the metal 
under treatment and the current required. 

Cast steel takes a comparatively heavy pressure that the 
pieces may be united at a sufficiently low temperature (© 
prevent injury to the steel, while with wrought iron. 
where the danger of burning is slight, the temperature of 
the weld may be increased and a proportionately dimin- 
ished pressure employed. With zinc, lead and tin, aud 
with such alloys as German silver and brass, the pressuré 
need only be slight. The expansion and non-expansion 0! 
the metal at the point of union is almost entirely unde! 
the control of the operator. For instance, in welding iro? 
piping, a smootb continuous surface can be produced 0 
both the exterior and interior of the pipe. In ordinary 
cases, however, it is better to leave a burr, as it increas 
the strength of the weld. Hammering after the welding 
process, in such metals as will stand it, is decidedly bene 
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ficial. Hot cast-iron cannot, of course, be hammered or 
subjected to any shocks while at welding heat, but the 
fibre of steel is improved, as the hammering closes what- 
ever fissures or blow-holes may exist. Iron has been 
welded in such a way that a subsequent break followed 
the fibre of the iron directly through the point of the weld. 

The localization of the heat in this process is of great 
value in welding steel. where it is desirable to affect the 
original temper as little as possible, and it is convincingly 
illustrated when the operator takes hold of the metal 
within two inches of the still glowing weld and offers it 
for inspection. The same heat which performs the weld- 
ing may be employed for the tempering, annealing, etc., 
of metal by any of the well-known processes, 

The time of welding with any given current is depend- 
ent on the size of the metal, its physical and electrical 
properties, and the care with which the operation is per- 
formed. For ordinary welds } of a second to 10 seconds 
is sufficient, but in exceptional cases half a minute or more 
may be eccupied. 

The current. can be obtained either from a low-resist- 
ance dynamo, where the armature coils form directly a 
part of the circuit in which the welding is performed, or 
from an alternate current machine in connection with a 
converter whose secondary coil is of low resistance, thus 
making an interchange of ampéres in the secondary for 
volts in the primary, the number of volt-ampéres in each 
circuit remaining approximately the same. Welds have 
been made of metal from one-fiftieth of an inch to 
14 inches diameter, but the range may be extended, 
and the same method which welds j-inch drills 
can be employed in mending steamship shafts. The sam- 
ple boards exhibited are very interesting and show welds 
in cast steel, machine steel, wrought iron, cast iron, 
malleable iron, iron and steel chains, iron and steel tires, 
iron pipe, copper, brass, cast brass, braes pipe, brass 
rings, lead pape, zinc and German silver; also combina- 
tions of iron and machine steel, iron and cast steel, both 
of which make particularly strong welds, and a rod 
composed of copper, oS German silver and steel, in 
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motion, or a lively breeze; and where the nozzle of the 
ventilator rears its head, flies and mosquitoes are not. 
After the experience of the last summer it is reassuring to 
know that heat can now be vanquished, and ‘ humidity” 
is aterrornolonger, The applications of this system ure 
numerous and can be multiplied indefinitely. A caster is 
made for use on the dining-table, with nozzles delivering 
the air in four directious. Nozzles are fixed to luncheon 
counters, school desks, billiard tables, etc., and the theatre 
in July and August is no longer a burden ; for a delivery 
pipe is brought through the floor up the back of the chair, 
and the air comes up cool and refreshing. For hospitals 
it is invaluable; a flexible tube is attached to the supply 
pipe and terminates in an adjustable handle, by slightly 
screwing or unscrewing which the patient regulates the 
flow of air. The operating power of this system may be 
either steam or gas engine, electric or water motor, and 
one horse-power is sufficient for 100 points of delivery. At 
the electrical exhibition the ventilating plant is operated 
by a Sprague motor. 
—_—_—_—_ +e @ oo - 


The Stanley Faradic Battery. 





Among the novelties exhibited at the American Institute 
Electrical Exhibition is the electro medical apparatus of 
the Stanley Faradic Battery Company, of this city. 
Among the apparatus we find a very compact arrangement 
for applying electricity to the body for medical purposes. 
it combines battery, coil and electrode. The instrument 
shown in the illustration, Fig. 1, is cylindrical in shape, 7} 
inches long, 1/, inch in diameter, and is constructed of 
hard rubber with nickel-plated facings. It can be con- 
venieotly carried in the breast pocket. The galvanic cell 
is in the form of a cylindrical flask B of hard rubber with 
a contracted orifice, into which is accurately fitted a soft 
rubber stopper, carrying a small rod of zinc which forms 
the positive electrode, while a hollow cylinder of carbon 
permanently secured inéide the cell forms the negative 
electrode. The exciting liquid is bi-sulphate of mercury, 
which is poured into the cell and remains hermetically 
sealed by the stopper. 

The inauction coil and damper are contained within the 
compartment A, and connected with them is the button 
H which operates the damper. By moving the button in 
the direction indicated by the arrow, the intensity of the 
current is increased, and it is diminished by moving it in 
the opposite direction. 

Within the chamber C is contained the rheotome or cur- 





FIGS. 1 AND 2.--THE STANLEY FARADIC BATTERY. 


the order named. Silver and gold weld readily, and Prof. 
Thomson has welded aluminium. 

The most convincing proof, however, of the unqualified 
success of the process is afforded by samples of test welds 
of Norway homogeneous iron. The welds were made 
with varying current and pressure, and the result is as 
follows: 


DIAMETER OF ROD, .49 INCH. AREA OF SECTION, .1886 SQUARE 


Sa i ae i 


Maximum Position 
Maximum load of 
load. per sq. in. | fracture. 


Character of weld. 


Lbs. Lbs. | 

Butt plain. 

Mt nhammered, undressed....| 14,000 {| 74,200 (Not in weld. 
%. High temperature. i | 

Unhbammered, undressei....| 13,900 | 73,700 | Not in weld. 
3. Butt plain. 

Unbammered, undressed....| 14,000 | 74,200 |Partially in 
1. Butt plain. - j ' | weld. 
_ Hammered, undressed...... | 13,850 | 73,400 (Not in weid. 
. Butt plain. 

Hammered, dressed... ..... | 14,000 


s 74,200 ane in weld. 


THE METROPOLITAN VENTILATING COMPANY. 

This company exhibits a new individual system of ap- 
paratus for ventilating buildings. It provides a direct 
current of air from out of doors and delivers it at any re- 
4uired point. For or ijinary purposes the normal tempera- 
ture of the air is sufficiently cool, but it can be lowered by 
connecting the supply pipe with an ice-box. By connect- 
ing with the ordi: ary heater pipes, the current of air may 
be warmed and the same set of pipes made to serve the 
double purpose of cooling in summer and heating in 
Winter, Itisa bold idea to have on tap the climates of 
the world, and that of the infernal regions to boot, but 
here is proof of its practicability. You can read Monte 
“risto and turn on Sicilian zephyrs, or take up the ‘‘Arctic 
Expedition ” and realize what Greely describes, as the icy 
air comes surging around. If you want visions of Araby 
the Blest, or the Land of the Mangosteen, send to the li- 
brary for the ‘Tales of Persia” and order up a tap of 88 
degrees dashed with citron flowers and just a suspicion of 
attar of roses, and according to the mavipulation of the tap 
you have instantaneously either the barest perceptible air 


rent interrupter, and a commutating switch. The latter 
is operated by the button J. When in its central position, 
1, the current is broken, but when moved to the positions 
2 or 3, the current is correspondingly changed from the 
simple primary or galvanic current to the galvanic and in- 
duced current combined. 

As it is frequently desirable to treat a part of the body 
locally the apparatus contains what is called a duplex elec- 
trode, which combines two electrodes in one. This is 
shown attached at the end of the instrument and consists 
of an inner negative electrode EF, and an outer positive 
electrode F, which surrounds the former. Thus when 
applied to any part of the body. the electrification is en- 
tirely local and affects only the part immediately under 
the electrodes. 

When it is desired to convert the duplex into a single 
electrode, the metal disc K is inserted at the point d, 
which then connects both the inner and outer electrodes 
so that they form but a single one. Then by inserting 
conducting cords into the sockets J J, the apparatus can 
be used in the usual manner. The sockets alone can also 
be used for the same purpose without the electrode at the 
end. 

In addition to the damper described above, a rheostatic 
shunt can be employed. This consists of a small felt 
washer L, which is saturated with water and inserted in 
the stem at the point d. By then compressing the washer 
by the screw motion of the parts, any desired resistance 
can be introduced which acts as a shunt across the elect- 
rodes Hand F, and reduces proportionally the current 
passing between them. 

Another form of duplex electrode is that shown in Fig. 
2, which is adapted for application to the eyes. 
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Government Telegraphs in England. 





The renewed discussion of the subject of postal telegra- 
phy will call attention to the Government system which 
has been established in Great Britain, and which cannot 
be said to be any longer an experiment. A great many 
people are searching for information as to the practical 
working of that system. The report of the Postmaster- 





General for Great Britain for the current fiscal year has 
just been received at Washington, and contains much that 
will undoubtedly prove of interest to those who intend to 
investigate this question during the coming session of Con- 
gress. The passage which relates to the relations of the 
telegruph to the Government is as follows : 

* The first complete financial year during which the 
reduced rates for inland telegrams were in operation ex- 
pired on the 31st of March, and it is interesting to note 
the effect upon the number of messages and upon the 
revenue. Separating the ordinary inland messages sent 
in that period from railway, press, official and foreign 
telegrams, which are not affected by the reduced rate, and 
of which there were over 10,000,000, it appears that the 
number of messages dispatched was 40,137,175 in 1886-7, 
compared with a total of 30,087,869 in 1885-6, and that the 
revenue produced was £1,354,879, as compared with £1,277,- 
606 in the previous year, showing a growth of over ten mil- 
lions, or 33 per cent., in the number of messages, and 
over £77,000, or 6 per cent., in the revenue. This compari- 
son, however, is not strictly fair, as the year 1885-6 con- 
tained six months at the one-shilling rate. A more accu- 
rate comparison may be afforded by taking the last six 
months of 1885-6 and the corresponding six months of 
1886-7. This shows an increase of 2,335,745 in the num- 
ber of messages, or 14 per cent., and of £75,670 in amount, 
or 13 per cent. The London local messages alone show an 
increase of 50 per cent., the total number being about 
3,800,000. 

** Notwithstandivg the rapid and satisfactory growth of 
the telegraph business, the expenses of the service far ex- 
ceed the receipts, and the deficit, after includimg the inter- 
est payable for the capital borrowed, amvunted to £469,840. 
The following table shows the deficit for each year for 
seven years : 


a el. ESE ES OEE TLE EEE TL ER EE ee PEO £ 9e 
EN ware hc tk cis bth ac erenss chee tec tekbnses wees ¥s 112,525 
Ns c's prin ees > pbue er CRCOUWESIOLAs Uoustie as ue We. sees 142,224 
PR ae Spinnin ps'én suns LD vA wgs Bh <4 epee SOLOS ono een Cone 346,114 
PRA eA coe eRe hced whee sey hades nd sab naneeeke ..871,554 
ONS TS LAG So S06 voigu Sada VateN ec ¥eauel yp oephvdhvamasesent 469,840 


** New telegraph offices have been opened at 232 post- 
offices throughout the United Kingdom, and including 
1,542 railway-station offices, there are now 6,514 public 
telegraph offices. Copper wire of the weight of 150 pounds 
per mile has beep used with marked success, and by this 
means a rate of 450 words a minute has been attained, as 
compared to a rate of 350 words a minute on iron wire, 
the highest previously recorded on apy line. The use of 
copper wire is likely to be advantageous as enabling a 
greater amount of work to be got out of the plant and as 
pessibly avoiding the necessity of costly relay stations,” 

The telegraphs were purchased by a loan of a capital 
sum of £10,880,571, of which the annual interest charge is 


£326,471. 
Pee Bere 


NEW YORK NOTES. 


OFFICE OF THE ELECTRICAL WORLD, | 
New York, Nov. 71887. | 


Mr. W. Bracken, the President of the Julien Electric Company, 
home from his European trip, bas already settled down to work 
again and is busier than ever. He has while abroad accumulatea 
a mass of valuable data on the vse of the storage battery, and has 
the advantage of being able to compare American notes with 
foreign on this very interesting subject. He informs me that ip 
Brussels the street railway is now operating about a dozen Julien 
cars on the storage system. M. Julien bas just finished 
three extra large cars for Sydney, Australia. The body of the 
cars is twenty feet long, and they have roomy platforms. They 
are mounted on two four-wheel trucks, which carry the motors 
aud gearing, with two other wheels on independent axles. The 
motors are of 25 b. p. each. A speed of over 17 miles per hour 
has been made on the Brussels road, overcoming grades which in 
some cases go up as high as 74¢ per cent. Mr. Bracken tells me 
that while in Europe he also had an interesting meeting with 
Planté, the father of the modern storage battery. 

The Julien Electric Company is selling a large number of bat- 
teries. An order of 640 cells goes to Canada for the Intercolonial 
Railroad, Montreal, being part of the new business of the Julien 
Electric Company of Canada, organized during the Just two 
months. The Pullman Palace cars now running into Canada are 
equipped with this system, and 240 more cells were ordered last 
week. Mr. Jay Gould’s house on Fifth avenue has an equipment 
of this system for lighting. The Mutual Electric Company, 
Brooklyn, are busy making batteries of the Julien type. 

The majority of the stock of the Graphic Publishing Company 
has passed into new hands, and with it the Graphic newspaper. 
Major Hinckley has sold a majority of the stock to Edwards H. 
Goff, president of the American Electric Company, Colonel 
Frank A. Burr, E. C. Brown and@thers. The price paid, it is 
said, was on the basis of $250,000 forthe concern. Major Hinck- 
ley still retains an interest in the company, but will no longer be 
concerned in the active management. Colonel Burr will be the 
managing editor, and E. C. Brown, who was formerly connected 
with the Graphic, the business manager. The present features 
will be retained. It will still be an illustrated evening paper, 
having two editions daily. It will be Democratic in politics, but 
not controlled by any faction. No morning edition is contemplated. 
It Mr. Goff puts into his new enterprise anything like the energy 
he has put into his electric lighting business, it will be a big suc- 
cess, and he is likely to ** push things” as usual. 

Mr. G. Callender, of the Callender Insulating and Waterprovf- 
ing Company, left here last week on a trip to England. 

Charles A. Schieren & Co. report sales of electric leather belt- 
ing during the past week to the following parties: Richmond 
Light, Heat and Power Company,145 Broadway, New York City; 
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American Electric Manufacturing Company, Oneida, N. Y.; The 


Tucker Electric Manufacturing Company, 35 Broadway; Edison 
Electric Light Company, York, Pa.; Excelsior Electric Com- 
pany, Brooklyn, N. Y.; Natick Electric Light Company, Natick, 
Mass.; Skowhegan Electric Light Company, Skowhegan, Me. ; 
Mahoning Electric Light Co., Youngtown, O.; Portsmouth Elec- 
tric Light Company, Portsmouth, N. H.; Chas. C. Clausen, New 
York; Monadnock Mills, Claremont, N. H. 

Mr. J. Hutchinson, formerly generai manager of the United 
Edison Manufacturing Company, bas changed his location, and 
will hereafter be found at No. 19 Dey street, the office of the 
Edison Shafting Department. 

Messrs. Hadley, Bennett & Co., of No. 48, 50 and 52 Church 
street, this city, have recently entered into the equipment of arc 
and incandescent plants of any system. They also do wiring and 
repair work of dynamos, lamps, etc. Besides this, they install 
electric gas lighting apparatus, call bells, fire-alarm annuncia- 
tors, etc. 

An abstract of the annual report of the Edison Electric Light 
Company shows receipts from the local illuminating company of 
$9,815 in cash and $508,194 in stock. Profit and loss account 
from Jan. 1 to Oct. 1 shows a credit balance of $512,538, or over 
34 per cent. on the existing capital stock. In addition, there is 
due from central station companies a further net sum of $430,000 
in stock and $65,000 in cash. There are now 121 central-station 
Edison companies organized in the United States and Canada, 
representing a total capacity of 323,080 lamps. There are also 
261,474 Edison lamps used in isolated plants. It is the opinion 
of the board that until the entire cost of patents is written off, all 
profits should be applied to this purpose, and those of the past 
year have been applied accordingly, patents which cost $837,061 
standing on the books at the comparatively nominal amount of 
$126,521. The company has now some $1,400,000 of assets, of 
which only about $400,000 represent an increase of capital stock, 
and pate nts beside. 

sei 





NEW ENGLAND NOTES 


BRANCH OFFICE OF THE ELECTRICAL WORLD, } 
Boston, Nov. 7, 1887. { 


Messrs. W. J. Jenks, Chas, J. Klein and L. Stieringer, of the 
Edison Company, of New York, were in this city on Friday, 
Nov. 4. 

Mr. Alex. P. Wright, representative in New England of the 
Westinghouse Electric Company, was in Boston last week. 

It is authentically reported that during the past thirty cays 
the Thomson-Houston Electric Company bas filed orders for arc 
dynamos of 2,000 lights capacity and incandescent machines of 
10,000 (16 c. p.) lamps capacity. 

Messrs. Paine & Francis, the New England agents of the Edison 
United Manufacturing Company, have their men at work making 
the following installations, viz.: Fitchburg Paper Company, West 
Fitchburg, Mass., 40 lights; Presque Isle Electric Light Com- 
pany, Presque Isle, Me., 225 lights; Metropolitan Rubber Com- 
pany, Reading, Mass. (increase), 60 lizhts: J.8. Nelson & Son, 
North Grafton, Mass., 200 lights; Tubular Rivet Company, 
Wollaston Heights, Mass., 300 lights; Commonwealth Shoe and 
Leatber Company, Whitman, Mass., 560 lights. The New Eng- 
land Wiring and Construction Company are doing the wiring 
work for all the above installations, and also wiring the large 
store of Messrs. Shreve, Clump & Company, Boston, for Edison 
lights from the central station. 

In a letter from Houlton, Me., under date of Nov. 1, the fol- 
lowing reference to the local electric light company’s plant is 
made: .‘‘ We are using two Thomson-Houston machines of 30 
lights each and one Armington & Sims engine of 60 h. p.; have 
been runing only three months yet have the dynamos up to their 
full capacity; in fact, we are now compelled to refuse orders for 
additional lights. Our company is now considering putting in an 
alternating current incandescent machine. We are at present 
using incandescent lights off the arc circuit.” 

The Cambridge (Mass.) aldermen at their regular meeting on 
Wednesday evening, Nov. 2, adopted the following order: 
‘* That the committee on lamps be authorized to solicit proposals 
for furnishing the city of Cambridge with from 80 to 120 electric 
(arc) lights fopilluminating the streets for the eusuing three (3) 
years.” 

The Newburyport, Mass., Electric Light Company has been 
in operation for about three months, and its success is said to 
have been great. There are pow in the city circuit 31 are 
lights, and in the commercial] circuit 24 are lights, 296 
20-candle incandescents, five %32-candle incandescents and 
41 65-candle lights. On Saturday evening tbe stockholders will 
hold a meeting to consider the question of increasing the capital 
stock. The Belleville Church, which is to be lighted with elec- 
tricity, is about two miles from the works, and the continuation 
of the wires for this distance will undoubtedly bring in consider- 
able w business. 

Mr. Leopold Schlegelmilch, the president of the Schaefer Elec- 
tric Manufacturing Company, has just returned after an extended 
trip through the Western States in the interest of his enterprise, 
there being a large number of users. of the Schaefer incandescent 
lamp in the West. Mr. Schlegelmilch meta friendly reception 
wherever he went, and has returned home well pleased with the 
results of his journey. The Schaefer Company has decided to 
discontinue the manufacture of dynamos, and will confine its 
principal operations to making its incandescent lamps and incan- 
descent fittings of every description. The manufacturing facil- 
ities of this company have been increased recently, and the fac- 
tory is to be enlarged at an early day. 

On Friday afternoon (Nov. 4) a meeting occurred between the 
officers and inspectors of the New England Insurance Exchange 
and representatives of several of the electric light manufactur- 
ing companies, at the rooms of the former, in the Mason Build- 
ing, Boston. The proceedings of the meeting were unimportant, 
this being mereiy a preliminary gatbering for the purpose of fix- 
ing the dates of regular meetings to occur in the future. It was 
decided that the next meeting takes places the first Friday in 

December, and a meeting once a month thereafter. The Insur- 
ance Exchange was represented at the preliminary meeting by 
Messrs. Brophy, Blackwell and Gray, and the electric light 
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manufacturing companies as follows : Thomson-Houston Electric 
Light Company, Mr. A. J. Lovejoy; Westinghouse Electric Com- 
pany, Mr. Alex. P. Wright; Brush-Swan Electric Light Com- 
pany, Mr. Frank Ridlon ; Edison United Com- 
pany, Messrs. W. J. Jouks, L. Stieringer, S. B. Paine and Howell; 
Bernstein Electric Light Manufacturing Company, Mr. Henry B. 
Cram ; The United States Electric Lighting Company, Messrs. 
Robeson and Hewins. 

The Boston Post of Oct. 28 says: 

Yesterday afternoon a party of newspaper men witiiiéd en 
exhibition of the Davis improved police signal system at the elec- 
trical factory of A. L. Russell, No. 109 Court street. ed 
Mr. Edward Davis, of Cambridge, was present and explained 
his system. Its simplicity is a noticeable feature, while its dis- 
tinguisbing characteristic is its individualizing power. The sig- 
nal boxes are about the size of the ordinary fire-alarm signal box, 
and are all connected en a single straight circuit with the regis- 
tering instrument at the central point, which is the police 
station. Each policeman has a key, which is unlike 
any other key. Thus each officer is recognized at the 
central station as soon as he turns bis key in the 
box, tor the officer’s number as well as the box number is sent in. 
Each box has a telephone as well as calls for extra policemen, 
ambulance and fire alarms. Otber good points of the system are 
these: The time when each message is received at the station- 
house is also registered automatically; a much larger number of 
signals or messages can be sent by this system than by any other; 
the telephone can be used at any box at the same time that a call 
or signal is sent from another box, the use of one not interfering 
with the other; if keys should be furnished to citizens, any person 
who uses one and sends a call from any box will be known at once 
by the number registered at the office, both the box number and 
the citizen's number being registered, also the exact time the call 
was sent. 

Mr. Wm. O. Webber, for the last five years superintendent of 
the Lawrence Machine Shop, has nowa permanent office in the Ma- 
son building in this city, where he will continue the profession of 
consulting engineer. Mr. Webber was for many years previous 
to his engagement with the Lawrence Machine Company con- 
nected with some of the most prominent concerns of the country, 
and was for five years with the C., B. & Q. R. R., making tests 
of oils, fuels and metals. He is well fitted for his profession, and 
will doubtiess find an active future before him. _ 

At a recent meeting of -the Beacon Society, at Parker, Mr. R. 
J. Moncks, treasurer of the South Boston Gaslight Company, 
made an interesting address on artificial illuminants. He was 
followed by Dr. Robert Amory, who dwelt more particularly on 
the use of electricity. Ww. B. 





PHILADELPHIA NOTES. 


PHILADELPHIA, Pa., Nov. 7, 1887. 

The Bell Telephone Company have G6mpleted arrangements 
for placing their wires ‘underground, and last week a sub-com- 
mittee of the Electrical: Committee of Councils met for ‘he pur- 
pose of considering an ordinance granting permission to the com- 
pany to construct manholes and lay and maintain undergro.nd 
conduits, cables and wires for electrical purposes throughout the 
city. The streets named in the ordinance include nearly all the 
privcipal thoroughfares in the city. The ordinance as approved 
prohibits the erection of wires over or across any main street, 
or the stretching of the same from one pole to another. It also 
requires that the work # laying the conduits shall be done in the 
night time. 

The Commercial iii Company, of New York, have 
placed in the bands of Messrs. Pierce Archer and Lewis C. Cassidy, 
for collection a claim of about $40,000, which the New York com- 
pany has against the Electric Reporting Company, of Philadelphia, 
and a suit for this purpose has been filed in the Court of Common 
Pleas. The claim arises under a contract made between the two 
companies in April, 1884, in which, as stated by Mr. Archer, the 
defendants agreed to pay to the New York company royalties on 
** tickers,” that seventy-five of these instruments were supplied 
to the defendants, and the sum claimed represents the balance of 
royalties due under contract. 

The Electrical Committee of Councils met Thursday afternoon 
and approved of the annual estimate of the Bureau, amounting 
to $239,980.50 for next year. This is an increase of about 
$25,000 over last year, the additional amount being intended to 
extend the electric light system throughout the city. During the 
discussion of the various items in the bill, Director Stokley stated 
that it was the intention to ask Councils for an appropriation 
sufficient to erect electric light plants, one on the Delaware front 
and the other along the Schuylkill. He said that a year’s time 
would be required to construct the necessary: plants, but that 
when erected and in full operation, a handsome revenue would be 
derived from private sources to the city. No location had as yet 
been definitely considered, but the Director thought that the old 
Kensington Water-W orks, at the foot of Otis street, which will 
soon be abandoned by the Water Bureau, would make an excel- 
lent location for the plant. In answer to an inquiry, he said that 
the two plants would cost from $350,000 to $400,000, 

A Baltimore dispatch to the Chicago Inter-Ocean states that a 
number of prominent capitalists have agreed to furnish money to 
establish a complete telegraph system in opposition to the West- 
ern Union. A prominent Philadelphia capitalist is said to be in- 
terested in the scheme. No names bave been given, but the 
capitalists who are interested in the scheme can command an un- 
limited amount of money, and the project is not likely to fall 
through for lack of financial backing. Negotiations are said to 
be pending with other capitalists, and the project will be pushed 
as rapidly as possible. The men interested in the scheme bave 
had considerable experience in financial affairs, and are fully 
competent to carry out the project. It can be authoritatively 
stated that the report is authentic. Tbe names of the capitalists 
cannot be given at this time, but the project bas already assumed 
definite sbape. 

Plans are nearly perfected for introducing the incandescent elec- 
tric light on the boats of the Camden and Philadelphia Steamboat 
Ferry Company, and the Pennsylvania Railroad Company is also 
arranging t> light its depot, freight stations and yards at the foot 
ot Bridge avenue, Camden, with electricity, E, 
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WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
Cuicaao, Nov. 5, 1887 


An Edison Electric Light Company has been formed at Be 
Louis, Mich., with Col. Jas. A. Elwell at its head. St. Louis wl) 
see light before New Year's Day. 

The Electrical Accumulator and Lighting Company file 
articles of incorporation recently at Detroit. The capital stock «( 
the company is $100,000, subject to call as required. The offic. 
is at 91 Griswold street. The exclusive license is for Michigan. 
The officers are : James McMillan, president ; Wm. A. Jacks», 
vice-president ; W. K. Anderson, treasurer; W. C. McMillan, 
secretary ; Geo. E. Fisher, manager. 

Mr. D. E. Goe, of the Memphis Electric Company, was in tle 
city this week, Mr. teria Saks flourishing trade in Mem))\.i, 
and vicinity. 

The Chicago Evening Journal says: The Chicago superinten- 
the | ent of the Postal Telegraph and Cable Company has issued a cir- 
cular letter, to the effect that rebates will be discontinued on aud 
after Nov. 1, pursuant to an agreement entered into by the differ- 
ent telegraph companies. A similar communication has emanated 
from the Western Union Telegraph Company. The latter cow- 
pany bas made it a custom to offer rebates to large customers, 
cbarging the regular rate and aliowing this rebate at the end of 
the month. This was done in order to avoid making a low rate 
which would take effect on all business, leaving it optional 
with the company to discontinue the rebate any time, 
which amounts to an increase in rates. Later dispatches an- 
nounce that the Western Union Company has increased the tari{f 
between St. Louis and Chicago and between St. Louis and Tole:io 
from 5 cents to 25 cents per 10 words, being an advancement «f 
400 per cent. ‘The same dispatches announce that a reduction of 
rates has been made from New York and Washington to Chicago 
and St. Louis and other Western points from 50 to 40 cents. As 
the Western Union rates between the points named have been «/- 
most inoperative for the past two or three years, and the business 
has been going by the Mutual Union and Baltimore & Ohio lines, 
under a 15 cent rate, it will be seen that this is substantially an 
increase from 15 to 40 cents, a raise of 166.6 per cent.; or in other 
words, the Baltimore & Ohio, which was carrying the business at 
a 15 cent rate, is now, under the Western Union management, 
made to berve the public at a 40 cent rate. 

Acting ucder instructions received from the Common Council, 
Prof. Barrett, the city electrician, has been busily engaged in 
figuring out the difference in cost to the city by substituting elec- 
tricity for lighting purposes in place of the present gas system. 
Although his calculations are by no means complete, the pro- 
fessor has come to the conclusion that a great saving can be made 
to the city every year by his system of electric lighting, and tbat 
so far as the business portion of the city is concerned the gas coi- 
panies can be entirely ignored. When asked if he bad prepared 
any figures to present to the Council Mr. Barrett said: ‘‘ No, | 
have not. Still, I am positive I can convince them that they can 
save considerable money every year by the use of electric lights, 
to say nothing of the benefit t. be derived by the public by the 
increase of candle-power and the brilliancy with which their 
streets will be lighted. 

“I bave figured on the south side somewhat, and I find that in 
that portion of the city buunded by Twelfth street on the south 
to the river on the north, avd from Market street to the lake, 
which covers aout one mile square; there are 1,200 gas street 
lamps, amounting to about 16,000 candle-power. For the main- 
tenance of these lamps the city pays in the neighbood of $22,000 
per year. Now, there are about 139 intersections in that district, 
and by allowing the liberal supply of two lamps to each intersec- 
tion it will take about 300 arc lamps to do the lighting properly. 
Allowing 2,000 candle-power for each‘Jamp it would give 600,000 
candle-power, or nearly forty times more power than the present 
gas system. To set the whole thing in running order it will not 
cost at the outside more than $90,000. This wii] include the en- 
gines, lamps, poles and the placing of the wires underground. The 
cost of mainta‘ning the plant will be $50 a lamp per year, which 
will save the city $7,000 a year in that district alone. Then 
there are a number of fire-engine and schoc! houses in the district» 
and they also can be lighted by electricity at a very small cost. 
I have not figured out the cost of supplying incandescent lights 
for use in private houses, but I am sure they can be furnished at 
a comparatively small figure.” Professor Barrett will endeavor 
to have his plans and specifications ready for the next council 
meeting. 

Mr. C. C. Warren, of the United Siates Electric Lighting 
Company, says in the papers that he could light Detroit satisfac 
torily with 50 c. p. lights on the streets for $60,000 a year. !t 
would seem that Detroit ought to jump at such a chance—!ut 
perhaps it won't. C. H. M. 








THE TELEGRAPH. 


Western Union Earnings.—The Western Union Company 
earned as much money on less than 39,000,000 messages in 1>%* 
as it earned on 47,400,000 in 1886-7. 

Annual Meeting T. M. B. A.—The twenty-first annua! 
meeting of the Telegraphers’ Mutual Benefit Association wil! b« 
held on Nov. 16, at 4 p. M., at the Western Union Building, | 
Broadway. 

Bucket Shops.—It is said that inquiries made in the interest 
of the New York Stock Exchange show that there are over 5.()) 
bucket shops in operation in this country and in Canada. lieré 
ia New York, as one way of evading the law, the shops proj *¢ 
to form a “Clearing House Association,” with daily ‘clea’ 
ances.” 

New Western Union Stock.—The Western Union «le 
graph Company has filed a certificate in the County Clerk’s oflive 
of the increase in its capital stock by $5,000,000, making the 
total capital stock $86,200,000. The certificate was filed in ‘he 
Secretary of State’s office at Albany, an’! the cost to the coms") 
of getting the increase legalized was $6,250. 

T. M. B. A.—Assessment No. 211, for November, of $1 5 
been made to meet the death claims of Mrs, Francis L. HickY 


































om- 


ers, 
d of 
rate 
mal 
me, 
an- 
riff 
ledo 
it of 
n of 
AZO 

As 
1 al- 
ness 
ines, 
y an 
ther 
8 at 
ent, 
ncil, 
d in 
alec- 
em. 
pro 
nade 
that 
*Oin- 
ared 
io, I 
can 
shts, 
the 
their 


at in 
outh 
lake, 
treet 
ain 
000 
rict 
rsec 
erly. 
000 
pserit 
pot 
» eD- 
The 
hich 
Then 
trict» 
cost. 
ights 
d at 
avo! 
uncil 


iting 

fia 
It 

— hut 


M 


par vy 


1882 


ynual 
ill be 


g the 
} the 


pany 


| has 
icky 


NovEMBER 12, 1887. 


Michael J. P. Kavanagh and James G. Kendall. The last death 
~jaim paid was that tothe beneficiary of C. H. McConnell, for 
21.990, on Oct. 18, The number of members in good standing 
Oct. 1 was 3,242 in the first division and 433 in the second. 


The Increase in Rates.—The following shows the increase 
i) State rates since the sale of the Baltimore & Ohio, as far as 
can be ascertained ; Alabama, 69 to 75 cents; Arkansas, 60 
cents to $1 ; Connecticut, 20 to 40 cents ; Delaware, 10 to 25 
onts ; Georgia, 50 to 75 cents ; Illinois, 20 to 60 cents ; Indiana, 
10 to25 cents ; Missouri, 20 to 60 cents ; New Hampshire, 20 to 
1) cents ; New York, 20 to 40 cents; Ohio, 20 to 40 cents ; 
pennsylvania, 10 to 25 cents ; Rhode Island, 20 to 40 cents ; 
Texas, 60 to 75 cents. 

Underground Work in Cleveland.—The wires running 
from engine house No. 10, on Doan street to Cedar avenue, bave 
heen put underground in three single wire cables, each 1.900 
feet long. They are buried from 3} to5 feet deep, in iron and 
vitrified pipes, six inches in diameter. The insulation is okonite. 
‘The work bas been done under the direction of Mr. H. H. Reb- 
beck, superintendent of fire-alarm telegraphs, who believes in 
underground wires, and considers that the present installation is 
a perfect success. Mr, Rebbeck says: ‘‘I hope to -be able in my 
report a year hence to record the laying down of a large number 
of underground cables.” 


A Canadian Telegraph Deal.—A special dispatch from 
Montreal says : ‘* A telegraph deal, which, if carried out, will en- 
tirely change the face of affairs in that branch of business in 
Canada, is understood to be under way here, and has caused con- 
siderable stir in business and stockbroking circles. Mr. J. G. 
Moore, a prominent broker of New York, vice-president of the 
Western Union and president of the Mutual Union, has been here 
for several days past and has spent considerable time in consulta- 
tion with Sir George Stephens, president, and with Charles B. 
Hosmer, general manager of the Canadian Pacific Telegraph.” 


THE TELEPHONE. 


San Francisco, Cal.—The Sunset Telephone Company has 
won four suits for damages to its cable by ships’ anchors. 


Memphis, Tenn.—The compromise at Memphis between the 
Cumberland Telephone and Telegraph Company and its subscrib- 
ers is that the old rates of $48 and $60 shall not be raised for one 
year from Oct. 1, 1887, except in the event of an unusual outlay, 
and then three months notice is to be given. 


Port Byron, N. Y., bas been put by Mr. Timpson in tele- 
phonic communication with any point within 200 miles, new cop- 
per wires having been run from Buffalo to Utica and from Cort- 
land to Oswego. The toll line board has been put in by Mr. 
Walton Smith, secretary of the Eastern Electrical Manufactur- 
ing Company, of Tonawanda, N. Y. 

The Supreme Court Decision in the telephone case con- 
tinues a topic of absorbing interest. A private letter, which we 
have seen, from a gentleman in Wasbington connected with anew 
opposition company ,asserts that the decision will be against the Bell 
patent, and “ this confidence is based on stronger evidence than 
I am at liberty to make public.” Hope springs eternal, we know, 
but as the decision is expected in December or January, hope in 
this case may only spring for another little month. We shall see. 

Underground Work in Brooklyn.—General Manager 

W. D. Sargent, of the New York & New Jersey Telephone Com- 
pany, furnishes General Barney for his bulletin with the follow- 
ing: ‘* The Board of Aldermen, of Brooklyn, having passed a 
resolution instracting the Commissioner of City Works not to 
issue any permits for opening the streets for underground wires 
except on their approval, a test case was made by the Subway 
Commissioners ordering the New York & New Jersey Telephone 
Company to open the street at the corner of Clermont avenue and 
Fulton avenue, and lay the necessary cable for connecting the 
conduit on Fulton street with the distributing pole on Clermont 
avenue. In compliance with this order, the Telephone Company 
opened the street Oct. 6, but were soon stopped by the police 
authorities, who said that, while the order of the Subway Com- 
missioners was good as far as it went, we would have to get a per- 
mit from the Department of City Works before we could proceed. 
The President of the Subway Commissioners went witb the fore- 
man before the police justice and the case was fully explained, 
but the work was ordered stopped. The counsel for the Subway 
Commissioners then applied at once to the Supreme Court for an 
injunction, restraining the city authorities of Brooklyn from inter- 
fering with the enforcement of the law for placing wires under- 
ground, This was argued before Judge Pratt on Tuesday, the 
!Sth inst., and on Thursday morning he rendered his decision in 
two words: ‘ Motion granted.’ The season has so far advanced 
that the underground work io Brooklyn for this year will not 
embrace any more than the necessary conduits for connecting the 
underground system from the old office, 397 Fulton street, to the 
new building purchased by the company, No. 16 Smith street. 
All the conduits will be made of creosoted wood, the same as the 
rest of the system.” 


THE ELECTRIC LIGHT. 


Ashland, Ky., is said to want an electric light plant. 

Buffalo, Wyo. Ter., is to have an, electric light plant. 

Orange, N. J.—The local Edison Company has obtained its 
franchise, ’ 

Lowville, N. ¥.—The electric lighting franchise has been 
granted to J. D. Moore. 

Tilton, N, H.—An electric light plant is to be put in the shoe 
lactory of Pillsbury Brothers. 

Snow Hill, Md.—An electric plant is to be put up at once 
hy Collins, Vincent & Purnell. 

Dallas, Tex.—Permit to erect an electric light plant has been 
asked for by T, Miller and others. 
Springfield, Mass.—The incandescent plant for the Morgan 
“nvelope Company is of the Mather system. 

Lake City, Fla.—An electric light plant is to be established 
at Lake City. Mr, N, 8, Collins is interested, 
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Odessa, Russia.—The new theatre at Odessa, one of the 
finest in the world, is to have the electric light. 


Amesbury, Mass.—The Electric Light and Patent Flooring 
Company is putting up an additional building. 


. Holyoke, Mass.—The loss by recent fire at the Holyoke Elec- 
tric Light Company’s plant is placed at $1,000. 
Faribault, Minn.—The electric light has been installed in 
the city hall and the railroad depot at Faribault. 


Greenville, N. C.—Mr. T. M. Avery intends putting an 
electric light plant in his hotel, the Mansion House. 


Huntington, Pa.—The Brush-Swan incandescent has been 
adopted for the State Lunatic Asylum at Huntington, Pa. 


Wheeling, W. Va.—The Wheeling Electrical Company are 
busy at their new station, for which the plant has been pur- 
chased. 

Ilion, N. Y.—The Signal and Pyrotechnic Electric Light Com- 
pany of Ilion has been incorporated with a capital stock of 
$6,000. 


Lowell, Mass.—The Middlesex Electric Light Company is 
building a two-story block, 25 x 82, next door to its present 
station. 


Utica, N. ¥.—The Fort Wayne Jenney Company bas secured 
a three years’ contract for lighting Utica, N. Y. About 300 arcs 
will be required. 


Fremont, O.—The Fremont Electric Light and Power Com- 
pany has been incorporated by D. A. Rauck and others, with a 
capital stock of $20,000. 


Washington, Kan.—The capital stock of the Washington 
Electric Light and Power Company, in which Mr. A. W. Moona 
and others are interested, is $12,000. 


Battle Creek, Mich.—The Battle Creek Electric Light and 
Power Company has been incorporated by W. A. Foot and 
others, with a capital stock of $100,000. 


Mobile, Ala.—The Progress Electric Lighting and Motor 
Company has been notified that the city is ready to comply with 
the terms of the contract for city lighting. 

St. Louis, Mich.—The Edison Electric Light and Motor 
Power Company, of St. Louis, has been incorporated by L. 
Saviers and others, with a capital stock of $8,000. 

Holyoke, Mass.—aA plant of 125 Loomis incandescents has 
been placed in the Valley Paper Company’s mill at Holyoke. The 
dynamo is driven by the turbine that runs the rag engine. The 
Springfield Republican speaks highly of the plant. 


Fall River, Mass.—The Edison Electric Dluminating Com- 
pany, of Fall River, has declared a dividend of two per cent. 
James B. Harley, of the American Print Works, and William 8S. 
Whitney, of the Pocasset Mill, have been added to the board of 
directors, and Edwin 8. Hammer is manager. 

‘Oskaloosa, Ia.—The Messrs. Seevers, of Oskaloosa, are 
building a brick two-story machine shop, to be occupied by the 
Hawkeye Electric Manufacturing Company, of that city. The 
shop will be 40 x 120 feet. The latter company are engaged in 
placing a new electric motor on the market, of which a number 
are already in use. 


De Land, Fla.—The Southern Electric Light Company, De 
Land, Fla., Mr. A. G. Kingsbury, general manager, and Mr. A. 
J. Donnelle, electrician, is establishing an arc and incandescent 
plant for the De Land Electric Lightand Power Company. The 
plant comprises Ball and Edison lamps and dynamos, and a 
Fitchburg engine, ecc. 


Johnstown, N. Y.—The electric light company at Glovers- 
ville has been absorbed by the Johnstown Electric Light and Power 
Company, and the capital stock of the latter increased to $100,- 
000. A new plant, for water-power, is to be erected on the 
Cayadutta Creek, to supply Johnstown, Gloversville, Kingsboro, 
Fonda and Fultonville. Mr. R. Evans is treasurer, and Mr. J. H. 
Cross secretary. 


The Silvey Electric Company, of Lima, O., will begin 
operations shortly with a force of about 25 men, manufacturing 
the Silvey locomotive electric headlight. The company has a 
capital stock of $50,000. It has organized with the following 
officers : President, B. C. Faurot ; vice-president, G. D. Ryder ; 
secretary, F. P. Graf ; treasurer, F. L. Laugau ; electrician and 
general manager, W. L. Silvey. These are directors, with G. 
Feltz and D. J. Cable. 


Webster, Mass.—The board of selectmen of Webster, after 
long deliberation, have now consented to allow the erection of 
the poles of the Webster Electric Light Company. Matters will 
now be pushed. The company has begun the erection of a brick 
building for the plant, comprising Jarvis boiler and furnace, Ar- 
mington & Sims engine and Thomson-Houston dynamos. Both 
arc and incandescent light will be furnished. The town is to have 
the use of one are for six months. The station will be in opera- 
tion by Dec. 1. Mr. T. T. Robinson, of Boston, has the work in 
charge. S - 

Mt. Vernon, N. Y.—At a meeting last Tuesday of the 
trustees of Mt. Vernon, the matter of lighting the streets was 
considered. There are now iu the village several gas districts, 
but as these do not include all the streets, some plan had to be 
adopted for lighting the rest. It was proposed to make a contract 
with the American Electric Manufacturing Company for a plant 
of fifty arc lights to be put up within a short time for lighting 
the principal streets and avenues. It was also suggested that 
proposals be invited from different gas companies for lighting the 
streets with gas. These proposals will be more fully considered, 
and one or both will be adopted at a meeting to be held this 
week. 


An Approved Electric Lamp-Post.—President Hess and 
Engineer Kearney, the committee appointed by the Board of 
Electrical Control to adopt a design for uniform lamp-posts to be 
erected by the electric light companies in this city in the future, 
have fixed upon a design, and no permits will be granted by the 
commission for the erection of lamp-posts of any other pattern, 
unless, for some special reason, this is shown to be impracticable 
in certain parts of the city. The design contemplates a pole 20 
feet high, exclusive of the lamp frame. Fora distance of seven 
feet from the surface of the ground the pole is to be of iron, and 
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above this it will be of hard wood. This combivation of materials 
is intended to prevent, as far as possible, all danger to human life 
from shocks, as the wires carrying the current will not be visible 
at any point on the iron pedestal. The post is designed to be 
ornamental], so that it will not prove an eyesore to citizens, and, 
as no part of the pattern is controlled by any patent, any com- 
pany will be at liberty to erect the poles at first cost of material 
and labor. The board will grant permits for the planting of these 
lamp-posts only in places where wires for the use of the companies 


are already strung or authorized. 
Brush Plants.—In a recent note the Brush Company, of 


Cleveland, says : ‘* We have received and filled a large number 
of orders recently, and have been so crowded with work in our 
shops that it has been impossible for us to fill orders promptly. 


But a few days since we were 1,500 arc lamps behind on our 
order books. We have doubled our force in this department and 
have been working it twelve hours a day during the last month. 
We have received two or three orders within the last few weeks 
for as high as ten and twenty large are lamp machines. ‘Nearly 
all the Brush companies in this country have been increasing their 
plants We shipped to Minneapolis, not long since, 250 arc 
lamps ; to Rochester, nearly as many more; to New York, 
double this number ; to Buffalo, nearly 100; to San Francisco 
and their territory we have shipped within the last few weeks 
upward of $50,000 or $60,000 worth of apparatus, besides filling 
smaller orders covering from ten to fifty and seventy-five arc 
lamps for our smaller companies This, in addition to a large 
number of incandescent plants which we have sold lately, has 
kept us very busy. Our carbon department has been overcrowded 
with orders, some of which have been very large ones, varying 
from 100,000 to 500,000.” 





APPLICATIONS OF POWER. 


Washington, D. C.—The Belt Line Street Railroad Com- 
pany intends to use electric motors as soon as it can obtain per- 
mission from Congress to do so. 


Brooklyn, I11.—The Brooklyn Electric Railway Motor and 
Lighting Company, of Chicago, has been organized with a capital 
stock of $100,000, by W. A. Stiles, J. McLaughlin and J. R. 
Hollister. 


Norfolk, Va.—The Suburban and City Railway and Improve- 
ment Company proposes to build an electric railway at Norfolk, 
and asks the city council for a franchise. Mr. W. H. Stewart is 
the managing director of the new enterprise. 


The New Reckenzaun Car, in Philadelphia, described by 
us recently, is reported to be a great and emphatic success. It 
has been run 45 miles in six consecutive bours on one charge, 
and it is said that the highest record of the kind heretofore made 
was 30 miles with the one charge. 


The Card Motor.—The Geo. F. Card Manufacturing Com- 
pany, 6 West Third street, Cincinnati, O., has issued a very neat 
and tasteful catalugue of its electric motors, illustrated in our 
columns last week. It includes motors up to 14h. p. Larger 
sizes will be given in a second catalogue. 


Woonsocket, R. I.—The Woonsocket Electric Machine and 
Power Company kas become quite interested in the motor business 
and is setting a good example. It bas on its incandescent circuit 
five 71¢ h. p. and five 3¢ h. p. Sprague motors and one 1¢ h. p., 
five 5 b. p. and one 1 h. p. Thomson motor. It is also furnishing 
tbe current for the 15 h. p. Thomson motor on the new electric 
railway. The stationary motors are at work in a carpenter’s 
shop, a bakery, a laundry, a machine shop, a printing office, a 
medicine factory, a wood yard and a jersey cloth factory, and 
also serve to pump water. The regular rate is $100 per bh. p. per 
year. Mr. L. C. Lincoin, the treasurer, says: ‘* We are well sat- 
isfied with our motor business thus far and expect to increase it 
largely, as it is an invaluable auxiliary to an incandescent system 
running continuously as ours is.” 


St. Catherines, Ont.—The St. Catherines, Merritton & 
Thorold Street Railway Company is likely to be successful in 
substituting the electric motor for its horse cars. The line is 
some five miles in length, bas many sharp curves and steep 
grades, and the first car put on propelled by electricity did not 
augur well for the success of the project. The car got stuck on 
the steep grades, occasionally flew the track,and generally be- 
haved in an unsatisfactory manner. The track was then re- 
paired, several new improvements in the running gear were 
made, and now the electric cars are even more reliable than the 
old horse cars. At night when. the “cars are lighted up by elec- 
tricity aud are moving along at a sharp rate of speed up the hills 
and down the grades, with the-well-lighted factories that line the 
route sparkling with life, it is a sight well worth looking at and 
speaks well for the onterprise of the Canadians, especially the 
company that has had the courage to inaugurate what is said to 
be the longest railway line operated by electricity in the world.— 
Buffalo Express. 


Winnemucca, Nev.—The Winnemucca Silver State says : 
“Superintendent McCurdy, of the Paradise Valley mine, has made 
arrangements for important improvements—nothing less than 
lighting the mine and pumping water 420 feet by electricity. He 
has more water-power at the mill than is required to run the re- 
duction works. This he will utilize in running a dynamo, and 
transmit power by wires six and one-half miles to the mine, 
where a motor will be put in to raise water 420 feet. He has 
purchased thirteen miles of wire ata cost of $2,100, This will 
be placed on the telegruph poles on the present telegraph line be- 
tween the mill and mine. Fifteen horse-power will be trans- 
mitted over the line to the wire to run pumps with a capacity of 
80,000 gallons per day. At present the water in the lower levels 
does not exceed 8,000 gallons in twenty-four hours, and it will 
not be necessary to utilize all the power that can be generated. 
Sixteen electric lamps will be placed in the mine and at the mill 
for lighting purposes, At present the cost of fuel for running the 
hoisting works is about $400 per month, and should the new 
power work successfully he will put in a water-wheel on Martin 
Creek, ten miles above the mill, where he can get 200 feet fall, 
and transmit power to do all the hoisting et the mine, thus sa 
ing several hundred dollars a month expense for fuel and la- 
bor.” 
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PERSONALS, 


Lt. Bradley A. Fiske, U.S. N., contributes to the Railroad 
and Engineering Journal an ivteresting article: ‘‘How Elec- 
tricity is Made.” It is to be continued. 


SPARKS AND FLASHES. 


One of the Evils of Electric Lighting.—‘t Was the pris- 
oner quite incapable, constable ?” asked the magistrate. ‘‘ Very 
nearly incapable, your worship; but I don’t think that he’d have 
been quite so bad if the famp-posts ’ad beea nearer together. 
The’re awful wide apart in the road where I picked him up,” 
said the good-natured officer.—Judge. 

Hot Head Power.—Electricians have discovered that the 
human brain when at work evolves enough heat to drive an elec- 
tric motor, through the intervention of a thermopile. One of 
these days the ministers, lawyers and editors will be given free 
passes on the railroads on condition that they wear thermopiles in 
their hats, think hard and furnish power for the locomotives.— 
Springfield Union. 


MISCELLANEOUS NOTES. 


Subway Taxes.—President Coleman, of the Tax Department, 
has written to Controller Loew te call his attention to the arrears 
of taxes due the city on the poles, wires and conduits of the 
various telegraph, telepbone and electric light companies, and to 
advise him to collect them promptly while it is possible to do so. 
The active work of the Subway Commission, tending to the re- 
moval of such property, may make the collection of such tax an 
impossibility at no distant day. 

Fire Alarm Exhibition.—An international exhibition will be 
held in the Champs-Elysées Paris, from the 25th Nov. to the 31st 
Deec., proximo, in which all systems and inventions relating to 
giving the alarm and warning of fire, methods of arresting its 
spread, and of overcoming its dangers, will be exhibited. The exhi- 
bition will be divided into three sections, sub-divided into groups, 
the first of which will comprise the instruments, apparatus anu 
systems adapted for electric lighting. 

Electric Oil Refining.—A dispatch from Detroit, of Oct. 
22. says : The great Alpha Oi), Gas and Mining Company, of 
Sarnia, Ont., opposite Port Huron, is in financial difficulties. As 
previously stated in the Times’ dispatches, the operations of the 

















company were founded on the inventions of T. G. Hall, of Chi- 
cago, who had succeeded in interesting a number of Michigan, 





orders are in process of completion, and inquiries are daily 
coming in, making the outlook for the fall and winter busines; 


Ohio and New York capitalists in the enterprise. The result was | very encouraging. 


the founding of the company two years ago in Sarnia. A very 
costly plant was erected on property about 25 acres in extent. 


Hall’s invention was the application of electricity in the refining | 


of Canadian petroleum, and be clai: 
oil out of the crude Canadian product than the Standard Com- 
pany could make from the petroleum of the Pennsylvania distri: t- 


He obtained a patent for this from the United States. 


- BUSINESS. NOTICES 


Jordan & Gottfried, 208 Canal St., N. Y., carrya 
complete stock of iron and brass machihe and wood screws, bolt 
cap and set screws, taps, dies, files, twist drills, brass and rubber 
tubing, roi and sheet copper, brass, German silver, steel and 
iron wire, shafting, tools, etc. 


Chart of Wire Gauges.—For the convenience of those who 
desire to preserve for reference the valuable chart of wire gauges, 
which is presented gratis with this issue as a supplement, we have 
printed a special edition on very heavy chromo plate paper, and 
we will mail copies in a strong cardboard tube to any address, 
postage prepaid, upon recsivt of $1. Orders should be sent in at 

pace, as the edition is limited. 
W. J. Jonnston, Publisher, 
168-177 Potter Building, New York. 





Trinidad Line Wire.—The Callender Insulating and Wate, 
proofing Company have issued the following notice : 
The attention of electric light, telephone and district messenger 


med to be able to make a better | companies is specially called to our new Trinidad line wire. The 


universal condemnation of the so-called Underwriters’ wire, and 
the demand for something better, bas induced us to offer our new 
Trinidad line wire, as a substitute for its use, and at a very little 
higher price. This wire is served with two coatings of our biti. 
menized tape and braided over all. A serving of Trinidad con)- 
pound is put on between each tape and braid. The outside finis\ 
is neat, clean and strong. It will not liquify or become sticky 
with heat, nor brittle with cold. The covering is tough aid 
tenacious, will stand rough usage and a rubbing contact without 
abrasion. While we claim that this wire is a waterproof line 
wire, we do not claim that it should be used in wet places and j), 
permanent contact with iron; in such places our “ Bitite” insu- 
lated wires should be used. We claim that our Trinidad line wir. 
is the cheapest well insulated and most servicable wire offered fc; 
pole work, especially for high tension currents. 


STOCK QUOTATIONS, 


The following list, compiled by Mr. J. S. Stanton, 16 and 1 
Broad street, gives the Dabrens cexstatiins of checerical stocks : . 
Nov. 7, 1887. 








The Brush Flectric Co.—New York, Nov. 5, 1887. Dear| , T#LEGRAPH. Bid Asked.) TELEPHONE. Bid. Asked 
Sir: Our contract with the Brush-Swan Electric Light Company, | Am. Tel. & Cable 7234 7314|*N.Y.&N.J... 85 90° 
of New England, has been terminated, and we have resumed von- alg” ial 7 meena a. Nicaea mabsenetes 
trol of the territory formerly occupied by it. Hereafter we will *Com. eee eee te eee oe we | ASO SIA. ee tee wee tee 
fill orders directly for parties residing in said territory, and all | ete reecas srs, nl sts evaapteanas sane 9 
correspondence should be directed to the Brush Electric Company, | N. Y. Mutual.... 65 80 | *Am. Electric... ...... 50 
P. O. box No. 1,772, New York City. No orders will be recog- pe & ge. 30 2 Sigert. eges, HOMME tg 3 4 a9ve ss 95 
nized by us hereafter coming through the Brush-Swan Electric|gouth & Atl... *Brush Ill...-.... ... vo BR 
Light Company, of New England. Ae ae (, Sate a ~~ eee tear eee 

THE Brush Exectric Company, W. U. Revie. 0: AM ts AO egg culo BEE 
By Wm. F. Swift, Secretary. haha eee as 115% setison Ne ine a tie ena 0 « 

Water Tube Boiler.—The- National Water Tube Boiler) |.) pooner. *United ieee 
Company, of New Brunswick, N. J., report that they are very| Am Bell ..... Te eG Be ee 
busy on orders recently received for the water tube boilers manu-| Am. Speaking... 110 125 MOTOR. 
factured by them, for which there is a steadily increasing de- fae ie ein Btcesens trees, teens WENNER whic ds cu Bs kde bikes. 


mand. Among those booked during the last month is that of the 
Russia Cement Company, of Gloucester, Mass., for 300 h. p., to 
go to their extensive works at that place. Several other large 


* These stocks are so seldom dealt in that it is difficult to give pri 
at which they can be bought or sold. The figures given are ie pear 
as cau be ascertained. _ 








OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


— body without air spaces between the plates. See illustra- | 372,501. System of Electrical Distribution for Alter- 


PATENTS DATED NOVEMBER 2, 1887. 


372,330. System of Electrical Distribution ; E. W. | 372,455. Micro Telephone; C. Clamond, 


Rice, Jr., Lynn, Mass. Application filed March 7, 1887. 
Mains are laid to form a net-work and suitable feeders are con- 
nected at different points which are carried back to any 
source of alternating currents; the feeders containing means, 
such as reactive coils, whereby the self induction or reaction of 
the feeders may be varied. 


372,334. Lamp-Post and Lamp; Frank A. Sawyer, 
Portland, Me. Application filed Aug. 7, 1886. A frame 
adapted to be adjusted to the ordinary lamp-post. It is pro- 
vided with an insulating joint to which is attached the socket 
of an incandescent lamp. 


372,358. Electric Dynamometer; Jules Cauderay, 
Par s, France. Application filed Jan. 29, 1887. This consists 
of two annular coils, one fixed and the other mounted and ar- 
ranged to turn therein, and provided with a catch or dog, an 
arm carried by the movable coil, a toothed cylinder beneath the 
arm, a motor for the cylinder, a balance wheel for the motor, 
and a register actuated by the catch-or dog. 


372,361. Electric Regulator for Hydraulic-Elevator 
Systems; Leo Daft, Plainfield, N. J. Application filed Feb. 
15, 1887. The electric motor which runs the pump is provided 
with a switch to control its circuit, and the action of the switch 
is controlled by an electric regulator porerated by changes in 

: ~ 





372,447. DyNAMO-ELECTRIC MACHINE. 


the pressure of the fluid used to actuate the elevator. See illus- 


tration. 


372,378. Automatic Telephone Exchange; T. D. Lock- 
wood, Melrose, Mass. Application filed April 11, 1887. 
Each circuit is caused to passthrough a number of contact 

ngs, both mounted singly and also in close proximity to 
like springs of each of the other circuits of the system and in 
range of the circuit-changing arm, whereby the arm, represent- 
ing the trunk line, may, when operated from the central sta- 
tion, connect itself and its own line with any one of the sub- 
station lines. 


372,404. Apparatus for Transmitting and Receiving 
Electrical Signals; Marcel Deprez and Bruno Abdank- 
Abakanowicz, Paris, France. Application filed May 4, 
1885. Elastic contacts are placed in the path of a vibratory 
element of the transmitter for establishing and prolonging com- 
munication of the vibrating element with the line when cur- 
rents are generated. The motion of the vibrating element is in 
close proximity to the pole faces of two permanent magnets. 


372,441. Coin Operated Induction Coil; Percy G. 
Williams and Alfred W. Rogers, Brooklyn, N. Y. Applica- 
tion filed May 6, 1887, This isa device which is set in opera- 
tion by the insertion of a coin of the proper weight. It com- 
prises a stationary inducti m coil with a battery for energizing 
the same, and a moving element which is operated by the coin 
to close a circuit and energize the induction coil. 


872,447. Dynamo Electric Machine; C. Batchelor, New 
York, N.Y. Application filed Feb, 28, 1887, The shaft is 
rovided with a rib or key, and a number of thin plates slotted 
fit the rib with a sheet of insulacing material between each 
two are strung on the shaft, and bolted together into a 


Paris, France. 
Application filed Sept. 22, 1887. A vertical diaphragm, a back 





872,550. APPARATUS FOR COVERING INSULATED ELec-|(1) 272,598. Circuit System for Electric Brakes ; (2) 
372,599. Coupling for Electric Brakes; (eo. F. 
Card, ington Assignor 


‘TRICAL CONDUCTORS. 


plate provided with a number of circular recesses facing tbe 
diaphragm, and a ball in each recess, bridging the 
space between the diaphragm and back plate. See illustration. 


372,468. Secondary weet? 5 Carl Hering, Philadelphia, 
Pa. Application filed Jan. 26, 1887. Material to become ac- 
tive for use in a storage battery, consisting of lead oxide and 
any highly soluble salt or compound of lead, as nitrate of lead. 

372,475. Automatic Telegraphy; Wm. A. Leggo 

ontreal bec, Canada, . to kson Rae and 


M ; . Jac 
James C. Simpson, both of same Application filed June 





nating Currents; Elihu Thomson, Lynn, Mass. Applica- 
tion filed March 7, 1887. The inventor employs a set of com- 
pensating coils aud connections from one to another of the coils, 
whereby the effects of cutting out lamps in any part of the 
system are equalized in such a way that the potential remains 


in the remai lamps fed by the same secondary 
coil, or in other lamps w may be fed by other secondaries 
in the same system. . 


372,550. Apparatus for Covering Insulated Electri- 

Conductors; E. M ht, Philadelphia, Pa., Assignor 

to -B.and J. Ta place. Application 

filed July 22, 1887. The narrow passage through which the 

conductor is forced is lined with asbestos, to prevent the heat of 

the hot lead from destroying the rubber or other insulation of 
the conductor. See illustration. 


372,579. Coupling for Wires and Bands; C. E. Taf- 
flinger, of Seneca Falls, New York. A filed July 30, 
1887. The wires in contact th ap opening in a block. 
The block is with a recess to receive the hooked end of 
one wire and a wedge is inserted in the hooked end of t' « 
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ELECTRIC REGULATOR FOR HYDRAULIC 
ELEVATOR SYSTEMS. 


Cincinnati, Obio. Applications filed Jan. 17 and 24, 1887. (1) 


872,361, 


Two relatively distant and ao ized sources of electricity in 
equilibrium, each source ng several elements united in 
series and each having means for cutting out one or more of it* 
elementa, whereby the remaining elemen's are converted into a 
conduit for counter curren. from the other source, to which they 
act as resistances and by which they are reinforced, (2) 4 
compound coupling for uniting the wires in a brake system. 


372,637. Coupling for Electric or Other Wires: 

Frank 8. , Woonsocket, R. 1. Application filed Aug. 
13, 1887. The coupling is in halves, in one of which the wire 
terminals are inserted and bent at right angles, and the other 
is clamped down upon it by a screw, holding the terminals i 


372,647. Electric Belt; J. Williams, Hartford, Conv., 
to the Diamond Electric Belt Co., of same place. A)~ 
tiled June 9, 1887. The positive and negative plates 





ve a convex shape which always bears against the body. They 

are of a peculiar shape and are fixed toa ble belt. 
25, 1886. A rotary transmi Sates Wits Seager 0 rn re nr ea te — 
connections ; a pen and a tra ing stylus adapted je Coptes of the specifications and drawings complete of any of 
Or a es an cylinder, mechanism for the | the patents mentioned in this record—or of any other patents is- 
yon gue seem ia: Seine 28 Se sued since 1866—can be had srom this office sor 26 cents, Give 
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